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Description 

This invention relates to a class of 4 -substituted 1 ,2,3,4-tetrahydroquinolines which are selective non-competitive 
antagonists of N -methyl -D -aspartate (NMDA) receptors and are therefore useful in the treatment and/or prevention of 
5 neurodegenerative disorders arising as a consequence of such pathological conditions as stroke, hypoglycemia, cer- 
ebral palsy, transient cerebral ischaemic attack, cerebral ischaemia during cardiac pulmonary surgery or cardiac arrest, 
perinatal asphyxia, epilepsy, Huntington's chorea, Alzheimer's disease, Olivo-ponto-cerebellar atrophy, anoxia such as 
from drowning, spinal cord and head injury and poisoning by exogenous NMDA receptor agonists and neurotoxins. 
Various N-acyl-substituted derivatives of 1,2 f 3,4-tetrahydroquinoline-2-carboxylic acid, optionally substituted on 
10 the benzo moiety of the tetrahydroquinoline structure, are known to have angiotensin converting enzyme (ACE) inhibi- 
tory activity and are thus effective antihypertensive agents. Such compounds are described in, for example. DE-A- 
2937779. US-4273927, US-4374246. US-4390700. US-4401818, US-4461896, EP-A-0029488, J. Med. Chem .. 1983. 
2£, 1267 and J. Med. Chem .. 1985, 2£, 1606. The parent compound in this series, 1,2,3,4-tetrahydroquinoline-2-car- 
boxylic acid, is known from Chem. Ber. . 1928. £L 2377. None of the compounds specifically disclosed in any of the 
is abovemerrb'oned documents, however, possesses a substituent in the 4-position of the tetrahydroquinoline moiety. 
Moreover, there is no suggestion in any of these documents that the compounds described therein may be useful in the 
treatment and/or prevention of neurodegenerative disorders. 

The compounds 4-oxo-1.2.3,4-tetrahydroquinoline-2-cartx>xylic acid and its methyl ester, and 8-hydroxy«4-oxo- 
1 ,2.3,4-tetrahydroquinoline-2-carbaxylic acid, are described in J. Am. Chem. Soc .. 1 967, 89. 1 01 7. However, no there- 
to peutic utility is disclosed therein for these compounds. 

The compound 2-aminocarbonyl-4-methoxycarbonyl-1 ,2,3,4-tetrahydroquinoline, and its preparation from methyl 
2-carbamoylcinchonate, are described in Chem. Abstr., 1969. 70. 20044r. No pharmaceutical utility is, however, 
ascribed therein to this compound. 

The preparation of 1 ,2,3,4-tetrahydroquinoiine-2,4-dicarboxylic acid and its diethyl ester, by zinc/formic acid reduc- 
25 tion of the corresponding quinolinedicarboxylic acid and subsequent esterrfication, is described in Collect. Czech. 
Chem. Commun .. 1978, 4& 1413. Again, however, no therapeutic utility for these compounds is disclosed. 

We have now found that a class of 1 ,2,3,4-tetrahydroquinolines, substituted at the 4-position of the tetrahydroquin- 
oline ring system, are potent and selective non-competitive NMDA antagonists. They therefore have useful neuropro- 
tective activity. The compounds act by selectively inhibiting the glycine modulation of NMDA receptors. 
30 EP-A-0203891 and US-4746653 describe inter alia certain phosphonic acid derivatives of 1 ,2,3,4-tetrahydroquin- 
oline-2-carboxylic acid. The compounds described in EP-A-0203891 and US-4746653 are stated to be competitive 
antagonists of the NMDA-sensitive amino acid receptor. 

Hence, the mechanism of action of the compounds described in EP-A-0203891 and US-4746653 differs from that 
of the compounds according to the present invention in that the former compounds are competitive inhibitors of gluta- 
35 mate binding at the neurotransmitter recognition site whereas, as mentioned above, the latter compounds are non-com- 
petitive NMDA antagonists, acting as inhibitors at the glycine modulatory site on the NMDA receptor. 

EP-A-0303387 describes a class of substituted kynurenic acid derivatives which were found to act as NMDA antag- 
onists by selectively inhibiting the glycine modulation of NMDA receptors. These compounds are therefore stated 
therein to be useful in the treatment of neurodegenerative disorders. The kynurenic acid compounds described in EP- 
40 A-0303387 possess the 4-oxo-1 ,4-dihydroquinoline substitution pattern; they are not 1 ,2,3,4-tetrahydroquinolines. 
The present invention provides a compound of formula IIC or a salt thereof: 
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wherein 

R 1 represents a carboxy group or a group which is convertible thereto in vivo: 
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R 2 represents hydrogen; 

R 5 , R 6 , R 7 and R 8 independently represent hydrogen, halogen, cyano. trifluoromethyl, nitro, amino, carboxy, C^e 
alkyl, alkoxy, C^. 6 alkylthio or C^g alkoxycarbonyl; and 

R a and R b independently represent hydrogen; or alkyl, C2. 6 alkenyt, C3.7 cycloalkyl, C3.7 cycloalkyHC^Jalkyl. 
aryl selected from phenyl, naphthyl and fluorenyl, aryKC^Jalkyl, C3.7 heterocycloalkyl, C3.7 heterocydoalkyKCv 
6 )alkyl, heteroaryl selected from pyridyl, quinolyl, isoquinolyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, furyl, ben- 
zofuryl, thienyl, benzthienyl, indolinyl, imidazolyl. oxadiazdyl, thiadiazoly! and tetrazolyl, or heteroaryl (C^e) alkyl, 
any of which groups may be optionally substituted by one or more groups selected from methyl, ethyl, phenyl, 
chloro, aminomethyl, aminoethyl, aminopropyl. aminobutyl, methylaminomethyt, dimethylaminomethyl, aminopro- 
pynyl, aminobutynyl, hydroxy, methoxy, phenoxy, nitro, cyano, carboxy, acetyl, amino and acetylamino. 

For use in medicine, the salts of the compounds according to the invention will be non-toxic pharmaceutically 
acceptable salts. Other salts may, however, be useful in the preparation of the compounds according to the invention or 
of their non-toxic pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts of the compounds of 
this invention include alkali metal salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or mag- 
nesium salts; and salts formed with suitable organic ligands. e.g. quaternary ammonium salts. Where appropriate, acid 
addition salts may, for example, be formed by mixing a solution of the compound according to the invention with a solu- 
tion of a pharmaceutically acceptable non-toxic acid such as hydrochloric acid, fumaric acid, maleic acid, succinic acid, 
acetic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid. 

The expression "C^e alkyl" as used herein refers to straight-chained and branched alkyl groups containing from 1 
to 6 carbon atoms. Typical examples include methyl and ethyl groups, and straight-chained or branched propyl and butyl 
groups. Particular alkyl groups are methyl, ethyl, n-propyl, isopropyl. n-butyl, isobutyl and t-butyl. 

The expression "C2.6 alkenyl" as used herein refers to straight-chained and branched alkenyl groups containing 
from 2 to 6 carbon atoms. Typical examples include vinyl and allyl groups. 

Suitable alkynyl groups include straight-chained and branched alkynyl groups containing from 2 to 6 carbon atoms. 
Typical examples include ethynyl and propargyl groups. 

Particular C 3 . 7 cycloalkyl groups are cyclopropyl and cyclohexyl. 

As used herein, the term "aryl" refers to groups selected from phenyl, naphthyl and fluorenyl groups. 
A particular aryKCveJalkyl group is benzyl. 

Suitable heterocycloalkyl groups include piperidyl. piperazinyl and morpholinyl groups. 

As used herein, the term "heteroaryl" refers to groups selected from pyridyl, quinolyl, isoquinolyl, pyridazinyl, pyri- 
midinyl, pyrazinyl, pyranyl, furyl, benzofuryl, thienyl, benzthienyl, indolinyl, imidazolyl, oxadiazolyl, thiadiazolyl and tetra- 
zolyl groups. Particular heteroaryl groups are pyridyl, furyl, thienyl, indolinyl and oxadiazolyl. 

The groups of formula R a and R b . where these are other than hydrogen, may in turn be optionally substituted by 
one or more groups selected from methyl, ethyl, phenyl, chloro, aminomethyl, aminoethyl, aminopropyl, aminobutyl, 
methyl aminomethyl, dimethylaminomethyl, aminopropynyl, aminobutynyl, hydroxy, methoxy, phenoxy, nitro. cyano, car- 
boxy, acetyl, amino and acetylamino. 

The acidic group R 1 may represent carboxy, or a group convertible thereto in vivo such as an in vivo hydrolysable 
ester or amido group. Such groups may be represented by the moiety -(CH 2 ) n COT wherein n is zero, and T is OR or 
NRPR^ where R is hydrogen, a hydrocarbon moiety such as alkyl, or an in vivo hydrolysable ester residue and R p 
and R<* are independently hydrogen, a hydrocarbon moiety such as C^e alkyl, or in yjyo_ hydrolysable amido residues. 

Examples of suitable in vivo hydrolysable ester and amido groups for R 1 include those which break down readily in 
the human body to leave the parent acid or its salt. Suitable ester and amido groups R 1 of this type include those of part 
formulae (i)-(vi): 



-CO.Z.CH(R x ).O.CO.Ry 


(i) 


-CO.Z.CH2.Y.R' 


(ii) 


-CO.Z.R c .NR d R° 


(Hi) 


-CO.Z.R c .OR h 


(iv) 


-CO.Z.R c .C0 2 R h 


(v) 
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CQ 2 R h 



/ 

-CO.Z,R c .CH ( Vi j 



\ 



NR d R e 



wherein 2 is O or NH; R x is hydrogen, C^. e alkyl or phenyl; R y is C^. 6 alkyl, C^. 6 alkoxy or phenyl, any of which may be 
optionally substituted by a group of formula -NR d R e ; or R x and R y together form a 1 ,2-phenylene group; R c represents 
C 1 , 6 alkylene optionally substituted by alkyl or by a carbonyl group; Ffl and R e independently represent hydrogen, 

is 0^6 a'ty. amino(C 1 _ 6 )alkyl. mono- or dKC^eJalkylaminoCC^Jalkyl, aryl or aryt(C 1 . 6 )alkyl ( or R d and R e together with 
the intervening nitrogen atom represent a pyrrolidino, piperidino or morpholino group; Y represents oxygen or sulphur; 
R f represents C^e alkyl, aryl or aryKC^alkyl; and R h represents hydrogen or C^g alkyl. Thus, suitable in yjyo hydro- 
lysable ester and amido residues include, for example, acyloxyalkyl groups such as acetoxymethyl, pivaloyloxymethyl, 
a-acetoxyethyi and a-pivaJoytoxyethyl groups; alkoxycarbonyloxyalkyl groups such as ethoxy carbonyl oxymethyl and a- 

20 ethoxycarbonyloxy ethyl; dialkylaminoalkyl especially di-loweralkylaminoalkyl groups such as dimethylaminom ethyl, 
dimethylaminoethyl, dimethylaminopropyl, diethytaminomethyl or diethylaminoethyl; and heterocyclylalkyl groups such 
as pyrrol id inytethyt or morpholinoethyl. 

The benzo moiety of the tetrahydroquinoline ring system shown in formula IIC above and IID below may be unsub- 
stituted, or substituted by one or more substituents selected from halogen, cyano, trifluoromethyl, nitro, hydroxy, amino, 

25 carboxy, alkyl, C^. e alkoxy, alkylthio and C^. s alkoxycarbonyl. Suitably, R 8 represents hydrogen and R 5 , R 6 
and R 7 independently represent hydrogen, halogen or C^g alkyl. Preferably, R 6 and R 8 each represents hydrogen and 
R 5 and R 7 independently represent methyl, ethyl or halogen, in particular chloro, bromo or iodo. 

The compounds according to the invention have a number of asymmetric centres, and may accordingly exist both 
as enantiomers and as diastereoisomers. It is to be understood that all such isomers and mixtures thereof are encom- 

30 passed within the scope of the present invention. 
Preferably, in relation to formula IIC above, 

R a is hydrogen and R b represents phenyl or benzyl, optionally substituted by an aminomethyl or aminoethyl group. 
35 The present invention also provides compounds of formula IID and salts thereof: 




(110) 



so wherein R 1 , R 2 , R 5 , R 6 , R 7 and R 8 are as defined above; 

R a and R' independently represent hydrogen, C^. e alkyl or aryl selected from phenyl, naphthyl and fluorenyl; 
R b represents C3.7 cycloalkyl, aryl selected from phenyl, naphthyl and fluorenyl, or arylfC^Jalkyl, any of which 
groups may be optionally substituted by one or more groups selected from methyl, ethyl, chloro, iodo, methoxy and 
55 nitro; and X represents oxygen or sulphur. 

Suitably, R a and R* independently represent hydrogen, methyl, ethyl or phenyl; and R 6 represents cyclohexyl, phe- 
nyl, naphthyl or benzyl. Preferably, R a and R j both represent hydrogen; and X represents oxygen. 
Specific compounds within the scope of the present invention include: 
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4-benzoylami rTO-2-carboxy-5,7«dichloro- 1 ,2 , 3,4-tetrahydroqui noline; 

4-acetylamino-2-carboxy-5J^ichloro-1,2,3,4-tetrahydroquinoline; 

2-cartKKy-5,7-dichloro-4-cydohexylcartx)nyl 

4-benzylcarbony1amino-2-cartx>xy-5.7-dichloro-1 ,2,3,4-tetrahydroquinoline; 
5 2-carbcxy-4-(4-chlorophenylcartx)nylamino)-5 ,7-dichloro-1 ,2.3,4-tetrahydroquinoline; 
2-cartx»cy-5.7-cJichloro-4-(4-pyridylcartxjny!amino)- 1 ,2 ,3 , 4-tetrahydroquinoIine; 
2-carboxy-5.7<lichloro-4-[2-(2-aminophenett^ 
2-cartxjxy-5,7-dichloro-4-n-propylcartx>n^ 

2-carboxy-5. 7-dichloro-4-phenylaminocarbony1amino- 1 ,2,3,4-tetrahydroquinoline; 
10 2-carboxy-5,7<iichloro-4-(4-methoxyphen^ 
4-benzylaminocarbonylaiTano-2-cartx>xy-^ 

2-carboxy-5, 7-dichloro-4-(2-fnethoxybenzy!cart5onylamino) -1 ,2, 3, 4-tetrahydroquinoline; 
2-cartx^-5.7-dichloro-4-(2-methylbenzylcarto^ 
2-carboxy-5,7<lichloro-4-(a-methoxybenzy1car^ 
15 2-cartx>xy-5,7<lichloro-4-(2-nitrobenzylcarbony1arnino)-1 ,2,3,4-tetrahydroquinoline; 
2-car1x>xy-5,7-dichloro-4-(2-nitrophenylami^ 
2-carboxy-5,7-dichloro-4-(2-methoxypheny1am 

2-cartx}xy-5,7-dichloro-4^2-methylphenytamino ,2,3,4-tetrahydroquinoline; 
2-cartxaxy-4-(2<h!orophenylam 
20 4-(4'-biphenylcartxxiylamino)-2^rboxy-5,7<lichloro-1, 2,3,4-tetrahydroquinoline; 
2-carboxy-5, 7-dichloro-4-isopropylcartx>nylamino- 1 , 2 ,3 ,4-tetrahydroquinoline; 
2-carboxy-4-(2-chlorophenylcartx>nylamino^^ 

2-carboxy-5,7-dichloro-4-(1 -naphthylcarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

2-cartx»cy-5,7-dichloro-4-(2-naphth^ra 
25 2-carboxy-5,7-dichloro-4-(2-furylc»rbonylamino)-1,2,3,4-tetrahyo^ 

2-cartx3xy-5,7-dichloro-4-(2-metrtylphenylcartx)nyiamino)-1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(2-phenetrrylcarbonylamino)- 1 , 2,3,4-tetrahydroquinoline; 

2-carboxy-5,7-dichloro-4-(2^henylethenylc»rtx)nyiamino)-1, 2, 3,4-tetrahydroqui noline; 

2-carboxy-5, 7-dichloro-4-(2-thienyl methylcarbonylamino) - 1 ,2 ,3 ,4-tetrahydroquinoline; 
30 2-carboxy^-(3-chloropheny1cait»ny1 

2-cartx>xy-5. 7-dichloro-4-(3-phenylpro 

2-carboxy-5.7-dichloro-4-(9-fluorenylcarto^ 

2-c»rboxy-4-cyclohexylmethylcarbonylamino-5, 7<fichloro- 1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-4-(2-chlorobenzylcarbonylamino^^ 
35 2-carboxy^-(3K;hloroberizylcarbony1am 

2-carboxy-4-(4-chloroberizylcarbonylamino)-5,7-dichloro- 1 ,2 ,3 ,4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(4-methyibenzylcartx>nylamino) - 1 ,2,3, 4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(4-methoxybenzylcarbonylamino) -1 ,2, 3, 4-tetrahydroqui noline; 

2-carboxy-5,7-dichloro-4-(4-nitrobenzylcarbonylarnino)-1 l 2 > 3 l 4-tetrahyd 
40 2-carboxy^-(3-cyanophenylcarbonylamino)-5,7-dichloro-1.2,3,4-tetrahydro^ 

2-carboxy-4-(4^hlorophenylaminocarbonylamino)-5,7<lichloro-1,2,3 i 4-tetra 

2-carboxy-5,7-dichloro-4-(4-methylphenylaminocarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-5,7-dichloro-4-(4-methoxyphenylaminocarbonylamino)-1,^ 

2-carboxy-5, 7-dichloro-4-(4-nitrophenylaminocarbonylamino) -1 ,2,3, 4-tetrahydroquinoline; 
45 2-carboxy-5,7-dichloro-4-(4-iodophenylaminocarbonylamino)-1,2,3,4-tetra 

2-carboxy-5,7Kiichloro-4-[phenylaminocarbonyl(N-methyl)amino]-1,2 I 3,4-tetra 

2-carboxy-5,7-dichloio-4-[(N-methy1-N-phenyl)aminocarbon^^ 

2-carboxy-5.7-dichloro-4-(2,3<lihydroindol- 1 -ylcarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-4-[2-(carboxyethyl)carbonylamino]-5,7-dichloro 
so 4-[3-(aminometriy0phenylcarbonylaminoJ-2-cartK)xy-5,7<lichloro 

4-[3-(aminomethy0phenylcartx)nylam 

4-[4-(aminometriy0phenylcarbonylamino^ 

4-[4-(aminometr^phenylcarbony1amino]-5.7-dichloro-2-methoxyc^ 

4-[4-(2-aminoetrryl)phenylcarbony1amino]-2-carD^ 
55 4-[4-(2-aminoetri^)phenylcarbon^ 

2-carboxy-5,7-dichloro-4-(3-metriylbenzy1(»r^ 

2-carboxy-5,7-dichloro-4-(3-nitrobenzylcarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 
2-carboxy-5.7<lichloro-4-(3-methoxyben^ 

2-carboxy-5,7-dichloro-4-(1 -naprrthylmethylcarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 
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2-<»rtx>xy-5,7<lichloro^-(2-naprrtr^ 
2-carboxy-5,7<lichloro-4-(3-thienylmetrry^^^ 
2-cartx)xy-5,7KJichloro-4-(2,6-dichlorobenzylcar^ 
2^rboxy-5,7-dichloro-4-phenylaminothio^ 
5 2^rtx)xy-5,7<Jichloro-4-(3-methoxyph 

2-<»rboxy-5,7<lich!oro-4-(3-methytphenylar^^ 
2-<»rboxy-4-(3-chloropherrylaminocarbon^ 

2^rtx>xy-5J^ichloro^-(3-n^ophenylaminocartx)nylamino)-1. 2,3,4-tetrahydroquinoline; 

4-(3-aminopropyl)carbonylamino-2-carbox^^ 
10 4-(2-aminoetrryl)cartx>nylamino-2K»rto 

4-(4-aminobutyOcarbony1amino-2-carboxy-5,7^ 

2^rboxy-5J<lichloro-4-(4-piperidylmethyicartx)nylamino 

4-[4-(aminomethyl)l^zylcaitoonylamino]-2-ra 

4-[4-(aminomethyl)benzylcart>onylamino]-5,7-d^ 
is 4-[4-(2-aminoethyl)benzylcarbonylamino]-2-ra 

4-[4-(2-amirx)ethyl)benzylcartx)nylanruno]-5J<Jichloro-2-methoxy 

2-carboxy-5,7-dichloro-4-[4-(N-methylam 

5,7<lichloro-2-methoxycarbony1-4-[4-(NHTitf ,2,3,4-tetrahydroquinoline; 
5.7-dichloro-4-[4-(N,N<J!meth^amm^ 
20 2-carboxy-5,7-dichloro-4-[4-(N,N-dimethyla™ 

4-[4-(3-aminoprop-2-ynyl)benzylcarbonylamino] -2 -carboxy-5.7-dichloro-1,2,3,4-tetrahydroquinoline; 
4-[4-(3-aminoprop-2-yrr/l)benzy1caitoonylam 

4-[4-(3-amir«propyl)benzylcarbonylamino]-2-cartK>xy-5J-clichloro-1 ,2,3,4-tetrahydroquinoline; 
4-[4-(3-ami nopropyl) benzylcarbonyiamino] -5. 7^ichloro-2^ethoxycarbonyl-1 ,2,3,4-tetrahydroquinoline; 
25 4-[4-(4-aminobut-2-ynyl)benzylcarborrylamino]-2-cart^ 
4-[4-(4-aminobut-2-ynyl)benzylcartx>nyla™ 

4-[4-(4-aminobuty1)benzylcartx>nylaminoK 
4-[4-(4-amirx)buty1)benzytcartKXiy1am^ 

4-[3-(aminomethyl)benzylcarbonylamino] -2-carboxy-5, 7-dichloro- 1 ,2,3,4-tetrahydroquinoline; 
30 4-[3-(aminomethyl)benzylcarbonylami 
4-[2-(aminomethyl)benzylcartx>nylamm^^ 
4-[2-(aminomethyl)benzylcarbonylami^^^ 
4-[2-(4-(aminomethy1)pherTyl)eth^ra 

4-{2-(4-(aminomethyl)rjheny1)ethy1cartx>nylamino] -5. 7-dichloro-2-methoxycarbony1-1 ,2,3,4-tetrahydroquinoline; 
35 4-(4-aminobenzylcarbonylamino)-2-carboxy-5,7-dichloro-1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-4-(2-carboxyphenylcarbonylamino)-5,7Kiichloro-1,2,3,4-tetra 

2-cartx>xy^-(4-chloro-3^rtrobenzylcarbonylamino)-5,7-dichloro- 1 , 2,3 ,4-tetrahydroquinoline; 

2-carboxy-5,7-dichloro-4-(4-hydroxy-3-nitrobenzylcaitx5nylamino)-1,2,^ 

2-carboxy-5,7-dichloro-4-(dipherryime 
40 2-carboxy-5,7-dichloro-4-(1 -phenyl ethyljcarbonylami no- 1 ,2,3,4-tetrahydroquinoline; 

4-(4^cetyIbenzylcarbonylamino)-2-cartx>xy-5.7<nchloro-1.2,3,4-tetrahydro^ 

2-carboxy-5, 7-dichloro-4-phenoxymethylcarbony lamino- 1 ,2 ,3 ,4-tetrahydroquinoline; 

2-cartx)xy-5,7-dichloro-4-(4-ethy1benzylcarbonylarnino)-1 ,2,3,4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(4-hydrQxybenzylcarbonylami no)- 1 ,2 ,3 ,4-tetrahydroquinoline; 
45 4-(4-acetamidobenzylcarbonylamino)-2-cartK)xy-5,7-dichloro-1,2 f 3 f 4-tetra 

2-carboxy-5,7-dichloro-4-(1 -naphthylaminocarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

2-cartx>xy^-cyclohexylaminc>carto^ 

2-carboxy-5,7-dichloro-4-[N-methyl-N-(4-methytpheny0aminolcar1x)nylam 
2-carboxy-5,7-dichloro-4-(N, N-diphenyiamino)carbonylamino- 1 ,2,3,4-tetrahydroquinoline; 
so 2K»rboxy-5,7<lichloro-4-(4-ethylpheny1)^ 

2-carboxy-5, 7-dichloro-4-(N-ethyl- N-phenyl)aminocarbony1arnino- 1 ,2 ,3 ,4-tetrahydroquinoline; 

4-benzylcarbony1amino-2-(t-butylcarbony1oxy)meto^ 

4-benzylcarbonytamino-5.7-dichloro-2-(metn^ 

4-benzylcarbony1amino-5,7-dichloro-2-{2-(N , N-dimethylamino) ethylaminocarbonyf]methoxycafbonyl- 1,2,3. 4-tetrariyd- 
55 roquinoline; 

4^nzylcartx>nylarnino-5,7<jichloro-2-[2-(N,N-dimethylamirx))ethoxyc^ 

4-benzylcartx>nylamino-5,7-dichloro-2-[3-(N^ 

4-benzylcart>onylamino-5,7<lichloro 

5,7-dichloro-2-[2-(N,N<limethytarrano)etriylaminocarbonyq-4-pn 
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4-[4-(aminomethyl)benzy!cart»nytamino^ 
quinoline; 

4-[4-(aminomethy0benzylcaibonylamino]-5,7Ki^ 

and salts thereof; wherein the relative orientation of the substhuents at the 2- and 4-positions of the tetrahydroquinoline 
5 ring system is trans . 

The invention also provides pharmaceutical compositions comprising one or more compounds of this invention in 
association with a pharmaceutical ly acceptable carrier. Preferably these compositions are in unit dosage forms such as 
tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions, or suppositories, for oral, 
parenteral or rectal administration. For preparing solid compositions such as tablets, the principal active ingredient is 

io mixed with a pharmaceutical carrier, e.g. conventional targeting ingredients such as corn starch, lactose, sucrose, sorb- 
itol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums, and other pharmaceutical diluents, e.g. 
water, to form a solid preformulation composition containing a homogeneous mixture of a compound of the present 
invention, or a non-toxic pharmaceutically acceptable salt thereof. When referring to these preformulation compositions 
as homogeneous, it is meant that the active ingredient is dispersed evenly throughout the composition so that the com- 

15 position may be readily subdivided into equally effective unit dosage forms such as tablets, pills and capsules. This solid 
preformulation composition is then subdivided into unit dosage forms of the type described above containing from 0.1 
to about 500 mg of the active ingredient of the present invention. The tablets or pills of the novel composition can be 
coated or otherwise compounded to provide a dosage form affording the advantage of prolonged action. For example, 
the tablet or pill can comprise an inner dosage and an outer dosage component, the latter being in the form of an enve- 

20 lope over the former. The two components can be separated by an enteric layer which serves to resist disintegration in 
the stomach and permits the inner component to pass intact into the duodenum or to be delayed in release. A variety 
of materials can be used for such enteric layers or coatings, such materials including a number of polymeric acids and 
mixtures of polymeric acids with such materials as shellac, cetyl alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention may be incorporated for administration 

25 orally or by injection include aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, and flavoured 
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar 
pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions include synthetic and nat- 
ural gums such as tragacanth. acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinylpyr- 
rolidone or gelatin. 

30 In the treatment of neurodegeneration. a suitable dosage level is about 0.01 to 250 mg/kg per day, preferably about 
0.05 to 100 mg/kg per day, and especially about 0.05 to 5 mg/kg per day. The compounds may be administered on a 
regimen of 1 to 4 times per day. 

The compounds according to the invention may be prepared by a process which comprises reducing a quinoline 
derivative of formula IV: 

35 




(IV) 



so wherein R 1 , R 2 , R 5 , R 6 , R 7 and R 8 are as defined above, and R 4 represents -NR a COR b or -NR l CXNR a R b as defined 
above. 

A suitable reducing agent for carrying out the above transformation is sodium cyanoborohydride. The reaction is 
conveniently carried out in the presence of a suitable solvent, for example acetic acid, at an elevated temperature, e.g. 
a temperature in the region of 50°C. 
55 The compounds of formula IIC may be prepared by reacting a compound of formula A-COR b with a compound of 
formula V: 
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(V) 



is wherein the relative orientation of the R 1 and -NHR a substituents is trans: 

R 1 , R 2 , R 5 , R 6 , R 7 , R 8 , R* and R b are as defined above; and A represents a leaving group. In this context, A suitably 
represents halogen, C|_ 6 alkoxy or -OCOR b . 

20 The reaction is conveniently carried out by treating the compound of formula V with the appropriate acid chloride in 
the presence of triethylamine in an inert solvent, e.g. dichloromethane. Alternatively, the reaction may be effected by 
treating the compound of formula V with the appropriate carboxylic acid in the presence of a suitable condensing agent, 
e.g. 1 ,3-dicyclohexylcarbodiimide. Further methods for carrying out this transformation include standard amide bond- 
forming reactions used in peptide synthesis. 

25 The compounds of formula V above wherein R a is hydrogen may be prepared by reducing a compound of formula 
VI: 



30 



35 



40 



45 




(VI) 

wherein R\ R 2 , R 5 , R 6 , R 7 , R 8 and R a are as defined above. 

A suitable reducing agent for this purpose is zinc in acetic acid, and the reaction is conveniently carried out at room 
temperature. 

The compounds of formula VI above may be prepared by treating a compound of formula VII: 



so 



55 




(VII) 



wherein R 1 , R 2 , R 5 , R 6 , R 7 and R 8 are as defined above; with a hydroxylamine derivative of formula H2N.OR 11 wherein 
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R* is as defined above, or a salt thereof, particularly the hydrochloride salt 

The reaction is conveniently carried out in a suitable solvent, e.g. methanol, at reflux temperature, in the presence 
of a stoichiometric quantity of pyridine. 

In an alternative procedure, the compounds of formula V may be prepared directly from the compounds of formula 
5 VII by reductive amination. This process comprises treating a compound of formula VII as defined above with an amine 
of formula R a NH 2 , in which R a is as defined above, in the presence of a reducing agent. Suitable reducing agents 
include sodium borohydride, sodium cyanoborohydride, and hydrogen in the presence of a catalyst such as palladium 
on charcoal, or platinum oxide. 

The compounds of formula VII above may be prepared by a process which comprises cyclising a reactive derivative 
io of a carboxylic acid of formula VIII: 



15 



20 




(VIM) 

25 wherein R 1 , R 2 , R 5 , R 6 , R 7 and R 8 are as defined above and R 11 represents an ami no-protecting group; and subse- 
quently removing the amino-protecting group R 11 . 

The reactive derivatives of the carboxylic acid VIII suitably include esters, for example C«,_ 4 alkyl esters; acid anhy- 
drides, for example mixed anhydrides with alkanoic acids; acid halides. for example acid chlorides; orthoesters; 
and primary, secondary and tertiary amides. 

30 Suitable examples of amino-protecting groups for the substituent R 1 1 include carboxylic acid groups such as acetyl, 
chloroacetyl. trifluoroacetyl, formyl, benzoyl, phthaloyl, phenylacetyl or pyridinecarbonyl; acid groups derived from car- 
bonic acid such as ethoxycarbonyl, benzyl oxycarbonyl , t-butoxycarbonyl, biphenylisopropoxycarbonyl, p-methylbenzy- 
loxycarbonyl, p-nHrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl, p-phenylazobenzyloxycarbonyl, p-(p'- 
methoxyphenylazo)benzyloxycarbonyl or t-amyloxy carbon yl ; acid groups derived from sulphonic acid, e.g. p-tolue- 

35 nesulphonic acid; and other groups such as benzyl, trityl, o-nitrophenylsulphenyl or benzylidene. 
A preferred amino-protecting group is acetyl. 

The removal of the amino-protecting group present in the resultant compound may be effected by an appropriate 
procedure depending upon the nature of the protecting group. Atypical procedure for the acetyl group involves heating 
at reflux temperature in the presence of 3N hydrochloric acid. 
40 When R 1 in the compounds according to the invention represents carboxy, it is convenient to replace the carboxylic 
acid VIII in the above reaction with a cyclic anhydride of formula IX: 



45 



50 




(IX) 

55 

wherein R 2 , R 5 . R 6 , R 7 . R 8 and R 11 are as defined above. 

The reaction is suitably carried out in the presence of a Lewis acid catalyst such as aluminium chloride; and is con- 
veniently effected at an elevated temperature, for example a temperature in the region of 160°C, suitably in the melt. 

In an alternative process, the compounds according to the invention may be prepared by reacting a compound of 
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formula X, or a protected derivative thereof, with a compound of formula XI, or a protected derivative thereof: 



5 



10 




wherein R 1 , R 2 and R 4 to R 8 are as defined above; followed, where necessary, by removal of the protecting groups. 

The reaction is conveniently carried out at room temperature in an inert solvent, e.g. dichloromethane. in the pres- 
ence of a Lewis acid catalyst such as boron triffuoride etherate. Illustrative experimental details for this reaction are 
described in J. Heterocyci. Chem.. 1988, 25, 1831. 
20 As will be appreciated, any compound of formula I initially obtained may, where appropriate, subsequently be elab- 
orated into a further compound of formula I by techniques known from the art. 

The intermediates of formulae IV, VIII and IX may conveniently be prepared by methods analogous to those 
described in the accompanying Examples. 

Except where explicitly stated otherwise, the above-described processes for the preparation of the compounds 
25 according to the invention are likely to give rise to mixtures of stereoisomers. At an appropriate stage, these isomers 
may be separated by conventional techniques such as preparative chromatography. 

The novel compounds may be prepared in racemic form, or individual enantiomers may be prepared either by 
enantiospecHic synthesis or by resolution. The novel compounds may, for example, be resolved into their component 
enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt formation with an optically 
30 active acid, such as (-)-di-p-toluoyl-d-tartaric acid and/or (+)<Ji-p-toluoyl-l-tartaric acid followed by fractional crystalliza- 
tion and regeneration of the free base. The novel compounds may also be resolved by formation of diastereomeric 
esters or amides, followed by chromatographic separation and removal of the chiral auxiliary. 

During any of the above synthetic sequences it may be necessary and/or desirable to protect sensitive or reactive 
groups on any of the molecules concerned. This may be achieved by means of conventional protecting groups, such as 
35 those described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene, 
Protective Groups in Organic Synthesis. John Wiley & Sons, 1981 . The protecting groups may be removed at a con- 
venient subsequent stage using methods known from the art. 

The compounds useful in this invention potently and selectively block responses to NMDA in a brain slice from rat 
cortex, and inhibit glycine binding to the strychnine-insensitive site present on the NMDA receptor. 

40 

Cortical Slice Studies 

The effects of compounds of the invention on responses to NMDA were assessed using the rat cortical slice as 
described by Wong et at .. Proc. Natl. Acad. Sci. USA. 1986, 83, 7104. The apparent equilibrium constant (K^ was cal- 
45 culated from the righthand shift in the NMDA concentration-response curve produced by the compound under test. The 
compounds of the accompanying Examples were tested and each was found to possess a Kb value below 100 nM. 

Inhibition of Glycine Binding 

so The ability of test compounds to displace 3 H-glycine binding to the strychnine-insensitive site present on the NMDA 
receptor of rat forebrain membranes was determined by the method of Donald el al.., Proceedings of The British Phar- 
macological Society. University of Nottingham, September 1988. Abstract P122. The concentration of the compounds 
of each of the accompanying Examples required to displace 50% of the specific binding (IC50) is below 100 jiM. 

55 
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PREPARATIVE EXAMPLE A 

2-Carboxv-5.7-dichl ro-4-oxo-1 .2.3.4-tetrahydroquinoline 

5 a) Methvl 2-(3.5^ichloroDherwlamino)-3-methoxvcarbonvlpropionate 

3.5-Dlchloroaniline (1 04g) and dimethylacetylene dicartx>xylate (79ml) were dissolved in dry methanol (100ml) and 
heated under reflux for 14h. On cooling a yellow solid crystallised out and this was collected by filtration. The mother 
liquors were concentrated jn vacuo to leave a residue from which a second crop of product was obtained by recrystal- 
10 lisation from diethyl ether/60-80 petrol. The combined crops of material weighed 167.5g (after drying at 40°C under a 
pressure of 20mmHg for 18h). A portion of this material (105g) was dissolved in ethyl acetate (1000ml) and hydrogen- 
ated at 50 psi over 1 0% palladium on carbon catalyst (4g) for 40 h. The catalyst was removed by filtration and the solvent 
evaporated under vacuum to leave a residue which was recrystallised from diethyl ether/hexane to give the title com- 
pound as a white crystalline solid (84.8g, m.p. 66-67°C). 

15 

b) 3-CarbQxy-2-(3,5^ichlorophenylaminQ)-propionic acid 

Methyl 2-(3,5-Dichlorophenyl)amino-3-methoxycarboxyl-propionate (131.4g) was dissolved in methanol (800ml) 
and sodium hydroxide (51. 5g in 600ml of water) was added. The reaction mixture was stirred at room temperature for 
20 5h then the methanol was removed under vacuum and the residual solution was acidified to pH I by the cautious addi- 
tion of concentrated hydrochloric acid. The aqueous solution was extracted with ethyl acetate (2 x 600ml) and the com- 
bined organic layers were dried (MgS0 4 ), filtered and concentrated in vacuo to give the required compound as a white 
solid (1 1.6g, m.p. 217°C dec). 

25 c) 2-[N-Acetyl-N-(3.5-dichlorophenvl^amino1-3-carboxvH3roDionic acid 

3-Carboxy-2-(3.5-dichlorophenylamino)-propionic acid (116g) was suspended in acetic anhydride (1000ml) and 
heated at 60-70°C under nitrogen for 6h then cooled and concentrated in vacuo . The residue which was obtained was 
dissolved in methanol (500ml) and sodium hydroxide solution (500ml of 2.5N) was added. The reaction mixture was 
30 stirred at room temperature for 1 4h then the methanol was removed by evaporation. The residual aqueous solution was 
washed with diethyl ether (2 x 200ml) the acidified to pH I with concentrated hydrochloric acid and extracted into ethyl 
acetate (2 x 500ml), dried (MgS0 4 ), filtered and concentrated under vacuum. The residue obtained was triturated with 
diethyl ether and collected by filtration to give the the title compound as a white solid (128.5g, m.p. 181°C dec). 

35 d) 1 -Acetyl-g-carboxy-SJ-dichlorQ^-oxo-i .g,3.4-tetrahydroquinoline 

2-[N-Acetyl-N-(3,5-dichloropheny0amino]-3-carboxy-propionic acid (128g) was suspended in dichloromethane 
(1 000ml) and acetyl chloride (300ml) was added. The reaction mixture was stirred overnight at room temperature under 
an inert atmosphere, filtered, then concentrated in vacuo and then dried under high vacuum to give as an off white solid 

40 the required substituted succinic anhydride (119.8g). A portion of this material (60g) and finely ground aluminium 
trichloride (168g) were blended together and heated at 170°C for 30 min. After this time the reaction mixture was 
allowed to cool and ice cold 1 N hydrochloric acid was added cautiously until effervescence ceased. The aqueous layer 
was decanted and the residual solid retained and combined with the product from a second reaction carried out on the 
remaining anhydride (50.8g). The solid was triturated with absolute ethanol and the title compound was collected by fil- 

45 tration (20.2g, m.p. 212-213°C). 

e) 2-Carboxy -5. 7-dichloro-4-oxo-1. 2.3.4-tetrahydroquinoline 

1 -Acetyl*2-carboxy-5,7-dichloro-4-oxo-1 ,2,3.4-tetrahydroquinoline (21.1 7g) was suspended in 3N hydrochloric acid 
so (500ml) and heated at reflux overnight. After cooling, the aqueous solution was extracted with ethyl acetate (3 x 300ml) 
and the combined organic layers were washed with brine (1 x 300ml), dried (MgS0 4 ), filtered and evaporated jn vacuo 
to give the title compound as a yellow solid (1 7.45g, m.p. 218-21 9°C). 



55 
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PREPARATIVE EXAMPLE B 

Trans-4-tertiarv-butvloxvrar^^ 

5 a) 5.7-Dichloro^-hvdroxvimino-2-meth Q)o/carbonvl-1 .2.3.4-tetra rivdroquinoline 

To a solution of 2-cartx»y-5,7-dichloro-4-oxo-1,2,3,4-tetrahydroquinoline (Preparative Example A) (14.85g, 
57.1mmol) in methanol (300ml) was added hydroxylamine hydrochloride (4.17g. 60.0mmol) followed by dry pyridine 
(4.85ml, 60.0mmol) and the resulting mixture was heated at reflux under an atmosphere of nitrogen for 2 hours. The 

io mixture was then cooled, and a solution of methanol saturated with hydrogen chloride (50ml) was added and the reac- 
tion was stirred at room temperature under an atmosphere of nitrogen for 1 7 hours. The solvent was removed in vacuo 
and the residue was partitioned between water (300ml) and diethyl ether (300ml). The aqueous phase was further 
extracted with diethyl ether (2 x 300ml) and the combined organic layers were washed with 0.5M aqueous citric acid 
solution (1 x 200ml), saturated hydrogen sodium bicarbonate solution (2 x 200ml), brine (1 x 200ml), then dried 

is (MgS0 4 ) and the solvent was removed under vacuum to give the title compound (15.1g) as a brown solid (m.p. 216- 
217°C). 

b) Cis and trans-4-tertiarv-butv1oxcarbonvlamino-5.7- dichloro-2-methoxvcarbony1-1 .2.3.4-tetrahydroquinoline 

20 To a suspension of 5,7-dichloro-4-hydroxyimino-2-methoxycarbon (8.0g, 27.7mmol) 

in glacial acetic acid (240ml) was added zinc dust (12.0g, 18mmol) and the resulting mixture was heated at 60-65°C, 
under an atmosphere of nitrogen, with stirring for 4 hours. The reaction mixture was allowed to cool, then filtered and 
the filtrate was evaporated in vacuo . The residue was redissolved in ethyl acetate (400ml), washed with saturated 
sodium bicarbonate solution (2 x 200ml) and saturated brine solution (1 x 200ml) then dried (MgS0 4 ), filtered and con- 

25 centrated under vacuum to give a brown foam (6.60g). To a solution of this foam in dichloromethane (350ml) was added 
di- tertiarv -butvl-dicarbonate (12.0g, 55mmol) and the mixture was stirred at room temperature for 65 hours under an 
atmosphere of nitrogen. To the reaction mixture was added N.N-dimethylethylenediamine (6.6ml, 60mmol) and stirring 
was continued for a further 2 hours. The reaction mixture was washed successively with 0.5M citric acid solution (2 x 
200ml) and brine (1 x 200ml), dried (MgS0 4 ), filtered and the solvent was removed under vacuum to give an oily solid 

30 (5.8g). This was purified by flash chromatography using 20% ethyl acetate in petroleum ether (bp 60-80°C) as eluent to 
give a mixture of as and trans isomers. Trituration of this mixture with diethyl ether gave a solid which was collected by 
filtration and was recrystallised from hot ethyl acetate/petroleum ether (bp 60-80°C) to give, as colourless needles, the 
less polar Trans-4-tertiarytxflyloxyca^ (1.33g, 
m.p. 210-21 1°C). 

35 

c) Trans-4-tertiary-butyloxvcarfX)nylamira 

To a solution of trans -4-tertiary-butvloxycarbonylamino-5.7-d^ 
line (0.153g, 0.408mmol) in tetrahydrofuran (10ml) was added aqueous lithium hydroxide (0.45ml of a 1.0M solution, 

40 0.45mmol) followed by distilled water (3ml) and the resulting mixture was stirred at room temperature for 4 hours. The 
mixture was then evaporated to dryness under vacuum and the residue was redissolved in water (40ml). The solution 
was adjusted to pH 1 with dilute hydrochloric acid and the mixture was extracted with ethyl acetate (2 x 30ml). The com- 
bined organic extracts were washed with brine then dried (MgS0 4 ). and concentrated in vacuo to give an oil from which 
two crops of crude product were obtained by recrystallisation from diethyl ether/petroleum ether (bp 60-80°C). The 

45 combined material was dissolved in methanol and evaporated under vacuum to give an oil which was recrystallised 
from diethyl ether to give the pure title compound as colourless crystals (0.071 g, m.p. 193-195°C). 

PREPARATIVE EXAMPLE C 

so Trans-4-amino-2-carboxv-5.7-dichloro-1 .2.3.4-tetrahvdroquinoline hydrochloride 

To a suspension of tans^-tertiary-butylaxy-cailDonylam 
(80mg, 0.222mmol) in ethyl acetate (3ml) was added hydrogen chloride in ethyl acetate (3ml of an approximately 5M 
solution) and the resulting mixture was stirred at room temperature for 5 hours. The solvent was removed under vacuum 
55 and the residue was triturated with ethyl acetate. The solid obtained was collected by filtration then washed with ethyl 
acetate and dried to give as a colourless solid, the title compound (0.054g, m.p. 1 84-1 88° C). 



12 



EP 0 386 839 B1 

EXAMPLE 1 

Trans'2^rtx>xy-5.7<ii(^loro-4-benzovlamino-1,2.3.4-tetrahydroquinoline 

5 a) Tfan?-4-Qmino-5,7-dichloro-2-methoxycarbonyl-1 ,2,3,4-tefrahydroquinoline hydrochloride 

To a suspension of irajn£-4-tertiary-buty1cocyK»rto^ ,2,3.4-tetrahydroqui- 
noline (1 2g) in ethyl acetate (25ml) was added a solution of hydrogen chloride in ethyl acetate (25M of an approx 5M 
solution) and the resulting mixture was stirred at room temperature for 3 hours after which time the solvent was removed 
10 in vacuo. The residue was triturated with ethyl acetate and the solid was collected to give the title compound as a col- 
ourless solid (0.96g, m.p. 192-194°C [sublimes]). 

b) Trans-5 ,7^iChlQrQ-2-methQxyc^tar^ ,2,3,4-tetra^roquinQline 

is To a suspension of irans-4-amino-5 .7-dichloro-2-methoxycartx>nyl-1 ,2,3,4-tefrahydroquinoline hydrochloride (0.2g, 
0.642mmo!) in anhydrous dichloromethane (1 5ml) was added dry triethytarrtine (220ml, 1 .4m mo I) and the resulting mix- 
ture was stirred at room temperature under an atmosphere of nitrogen until dissolution was complete. To this solution 
was added benzoyl chloride (82ml, 0.706mmol) and stirring was continued for 1 7 hours. The solvent was removed in 
vacuo and the residue was partitioned between ethyl acetate (100ml) and dilute citric acid (150ml). The organic layer 

20 was washed successively with saturated sodium bicarbonate solution (2 x 50ml) and brine (50ml) then dried (MgS0 4 ) 
and evaporated to give the crude product (0.26g) which was recrystallised from ethyl acetate/petroleum ether (bp 60- 
80°C) to give the pure title compound as colourless crystals (0.201g, m.p. 258-259°C). 

c) Trqns-2-carboxY-5,7<lichloro-4-benzoylamino-1 ,2,3,4-tefrahydroquinoline 

25 

To a solution of trans -5.7<lichloro-2-metrK)xy-carbonyl-4-benzovtarnino-1. 2.3.4-tetrahvdroquinoline (0. 189g, 
0.499mmol) in tetrahydrofuran (10ml) was added distilled water (5ml) followed by aqueous lithium hydroxide (1 .10ml of 
a 0.50M solution, 0.54 9m mo!) and the resulting mixture was stirred at room temperature for 3 hours. The organic sol- 
vent was removed under vacuum and to the aqueous residue was added saturated sodium bicarbonate solution (20ml) 
30 and deionised water (50ml). The mixture was washed with ethyl acetate (2 x 50ml), then acidified to pH 1 with dilute 
hydrochloric acid and extracted with ethyl acetate (2 x 50ml). The combined organic extracts were washed with brine 
(50ml) then dried (Na 2 S0 4 ) and evaporated to give the crude product (0.1 6g) which was triturated with diethyl ether to 
give two crops of the pure title compound as a colourless crystalline solid (0.1 1g, m.p. 233-236°C). 

35 EXAMPLE 2 

Trans-2-carboxy-5.7-di(^loro-4-acetylamino-1.2 t 3 t 4-tetrahydroquinoHne 

a) Trans-5, 7-dichlQro-2^eth^ ,2,3,4-tetra^roquinQline 

40 

To a suspension of tran£^-amino-5,7<Jichloro-2-met^ hydrochloride 
(0.1 5g, 0.481 mmol) in anhydrous dichloromethane (15ml) was added dry friethylamine (0.141ml, l.0lmmol) and the 
resulting mixture was stirred at room temperature under an atmosphere of nitrogen until dissolution was complete. To 
this solution was added acetyl chloride (38ml, 0.529mmol) and the reaction mixture was stirred under an atmosphere 
45 of nitrogen for a further 5 hours at room temperature. The precipitate was collected by filtration and was washed with 
dichloromethane to give the title compound as a colourless crystalline solid (0.1 33g, m.p. 280-282°C) (dec.). 

b) Tran?-2-(^rt^xy-5,7ijichlorQ-4-acetylaminQ-1 ,2,3,4-tetrahydroquinpline 

so To a suspension of fran£-5,7-dichloro-2-metrK5xy^ (0.1 2g, 

0.379mmol) in methanol (5ml) was added aqueous lithium hydroxide (0.42ml of a 1.0M solution, 0.42mmol) and the 
resulting mixture was stirred at room temperature for 7 hours. To this mixture was added additional aqueous lithium 
hydroxide (0.20ml of a 1.0M solution, 0.20mmol) and the mixture was stirred for a further 16 hours. The solution was 
evaporated to dryness in vacuo and the residue obtained was redissolved in water (50ml). The solution was acidified to 

55 pH I with dilute hydrochloric acid and extracted with ethyl acetate (2 x 30ml). The combined extracts were washed with 
brine (30ml), dried (Na 2 S0 4 ) and evaporated to give the pure title compound as colourless crystals (0.1 08g, 223- 
225°C). 
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EXAMPLE 3 

Trans-2-carboxv-4-cvclohexylcar^^ 

a) Trans^-cyclohexylcarbonvlamino-5, 7<jichloro-2-methoxvcaftx)nv1-1 .2.3.4-tetrahvdroauinoline 

This material was prepared by the same method as described in Example 1b using cyclohexane carboxylic acid to 
give the title compound (m.p. 280-282°C dec). 

b) Trans-2-carbo)Cv^-cvclohex^ .2.3.4-tetrahyd roquinoline 

This material was prepared using the same method as described in Example 1c to give the title compound (Et 2 0, 
m.p. 190-195°C). 

EXAMPLE 4 

Trans-2-carboxv-5.7<lichloro-4H3hen^ 

a) Trare^5 J<iichloro-2-meth^ 

This material was prepared by the same method as described in Example 1b using phenylacetyl chloride to give 
the title compound as colourless crystals (m.p. 226-228°C). 

b) Trans-2-carbcxy-5.7-dichloro-4H3herwlm^ 

This material was prepared by the same method as described in Example 1c to give the title compound as colour- 
less crystals (m.p. 1 86-1 88° C dec). 

EXAMPLE 5 

Trare-2^rboxv-5.7<jichloro-4-(4-oyridvncarbonvl amino-1.2.3.4-tetrahydroquinoline 

a) Trans-5J^fchlQrQ-2-me1h^ 

To a suspension of IfAQS^-amino-SJ^lichloro^-methoxycartwnyl-I^.S^-tetrahydroquinoline hydrochloride 
(example 1a) (0.200g, 0.642 mmol) and isonicotinoyl chloride hydrochloride (0. 124g, 0.706mmol) in anhydrous dichlo- 
romethane (20ml) under an atmosphere of nitrogen was added dry triethylamine (0.307ml. 2.2mmol) and the resulting 
mixture was stirred at room temperature for 1h. The mixture was then evaporated to dryness in vacuo and the residue 
was partitioned between water (100ml) and ethyl acetate (250ml). The organic layer was separated, washed succes- 
sively with water (3 x 100ml), saturated sodium bicarbonate solution (1 x 100ml), brine (1 x 100ml), dried (MgS0 4 ) and 
evaporated. The resulting solid was triturated with ethyl acetate and collected by filtration to give the title compound as 
colourless crystals (0.200g) mp 200°C (dec). 

b) Trans-2-carboxv-5.7<lichloro-4(4-pvdridvl)carbonylamino-1. 2.3.4-tetrahvdroQuinoline 

To a suspension of Haaa-5,7-dichloro-2-methoxycarbonyl- 4(4-pyridyl)-carlDonylamino-1,2,3,4-tetrahydroquinoline 
(0.1 8g, 0.47mmol) in a mixture of tetrahydrofuran (1 5ml) and water (5ml) was added aqueous lithium hydroxide (1 .04ml 
of a 0.50M solution, 0.521 mmol) and the resulting mixture was stirred at room temperature for 3h. The organic solvent 
was removed in vacuo then the aqueous residue was diluted with dilute sodium bicarbonate solution (100ml) and 
washed with ethyl acetate (2 x 75ml). The aqueous layer was then acidified to pH 6 with dilute hydrochloric acid and 
extracted with ethyl acetate (4 x 75ml). The combined extracts were washed with brine (1 x 100ml), dried (Na 2 S0 4 ) and 
evaporated to give the title compound as colourless crystals (0.1 16g), m.p. 270-275°C [dec]. 
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EXAMPLES 

Trans-2Krertooxy-57<lichlQ^ 

5 a) Trans-5,7^ichlorQ-2-methoxy 

To a suspension of frans ^-arrrino-5.7<lichloro-2-methoxycan hydrochloride 
(example 1a) (0.200g, 0.642mmol) in anhydrous dichtoromethane (15ml) under an atmosphere of nitrogen was added 
dry triethylamine (0. 197ml, 1 .41mmol) and the mixture was stirred until dissolution was complete. To this solution was 

w then added butyryl chloride (0.073ml, 0.706mmol) and the reaction was stirred at room temperature for 4h. The mixture 
was then evaporated to dryness in vacuo and the residue was partitioned between ethyl acetate (50ml) and 0.5M aque- 
ous citric acid (30ml). The organic layer was separated, washed successively with saturated sodium bicarbonate solu- 
tion (1 x 30ml) and brine (1 x 30ml). then dried (MgS0 4 ) and evaporated to give a solid which was triturated with diethyl 
ether. The solid was collected by filtration to give the pure title compound as colourless crystals (0. 187g), m.p. 205- 

15 206°C. 

b) Trans-2-carjx>xy-5,7<iichloro-4-n-prony1carbonylamino-1 ,2, 3 . 4-tetrahydrq q uinpline 

To a solution of trans -5.7<iichloro-2-methoxycarbonyl-4-n-propylcarbonyl-amino-1 ,2,3,4-tetrahydroquinoline 
20 (0.70g, 0.493mmol) in a mixture of tetrahydrofuran (1 5ml) and water (5ml) was added aqueous lithium hydroxide (1 . 1 ml 
of a 0.50M solution, 0.55mmol) and the resulting mixture was stirred at room temperature for 20 h. The organic solvent 
was then removed under vacuum and the aqueous residue was diluted with dilute sodium bicarbonate solution (50ml) 
then washed with ethyl acetate (1 x 30ml). The aqueous phase was separated, acidified with dilute hydrochloric acid 
and extracted with ethylacetate (2 x 50ml). The combined extracts were washed with brine (1 x 50ml), dried (MgS0 4 ) 
25 and evaporated to give a solid which was triturated with diethyl ether to give the title compound as colourless crystals 
(0.1 23g) m.p. 174-176°C (dec). 

EXAMP15 7 

30 Trans-2-caitooxv-5.7-dirtloro^-pheny^ 

a) Trans-5.7Hdichloro-2-metho^ 

To a suspension of 4-amino-5,7-dichloro-2-methoxycarbonyl-l,2,3,4-tetrahydroquinoline hydrochloride (example 
35 1a) (3.0g, 9.63mmol) in anhydrous tetrahydrofuran (300ml) under an atmosphere of nitrogen was added dry triethyl- 
amine (2.95ml, 21.2mmol) and the resulting mixture was stirred at room temperature for 0.5h. To this suspension was 
added phenylacetic acid (1 .44g, 10.6mmol), 1 -hydroxybenzotriazole (1 43g, 10.6mmol) and 1 -(3-dimethylaminopropyl)- 
3-ethylcarbodiimide hydrochloride (2.03g, 10.6mmol) and stirring was continued for 65h. The reaction mixture was con- 
centrated in vacuo and the residue obtained was partitioned between ethyl acetate (1 000ml) and 1 M aqueous citric acid 
40 (300ml). The organic layer was collected, washed successively with 1M aqueous citric acid (1 x 300ml), saturated 
sodium bicarbonate solution (2 x 300ml) and brine (200ml) then dried (MgS0 4 ) and evaporated. The resulting crude 
product was recrystallised from methanol to give the title compound as colourless needles (2 crops, 3.26g) identical in 
physical properties to the material obtained in example 4 step a. 

45 b)Trans-2-carboxy-57<lichloro-4-phenylmetriylcarbonylamino-^ 

To a suspension of traas-5,7-dichloro-2-methaxy-carboiTyM ,2,3,4-tetrahydroquino- 
line (3.1 1 g, 7.89mmol) in a mixture of tetrahydrofuran (100ml) and water (50ml) was added aqueous lithium hydroxide 
(1 7.4ml of a 0.5M solution, 8.70mmol) and the resulting mixture was stirred at room temperture for 3h. The organic sol- 
so vent was removed in vacuo and the aqueous residue was acidified with concentrated hydrochloric acid and extracted 
with ethyl acetate (2 x 100ml). The combined extracts were washed with saturated brine (1 x 100ml), dried (MgS0 4 ) 
and evaporated to give the crude product which was recrystallised from ethyl acetate/petroleum ether 60-80 to give the 
title compound as colourless crystals (2 crops, 2.65g) identical in physical properties to example 4 step b. 

55 
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EXAMPLE 8 

Trans-2K*rboxy-5J<tich1oro-4-phen^ 

a) Trang-$7<Jichloro-2-mefr^ 

To a suspension of trans -4-amino-5^ichloro-2"metrioxy-ra^ hydrochloride 
(0.200g. 0.642mmol) in anhydrous dichloromethane (20ml) under an atmosphere of nitrogen was added dry triethyl- 
arrtine (0.098ml, 0.706mmol) and the mixture was stirred until dissolution was complete. To this solution was then 
added phenyl isocyanate (0.077ml. 0.706mmol) and the resulting mixture was stirred at room temperature for 2h. The 
solvent was removed under vacuum and the residue was partitioned between ethyl acetate (150mf) and 1M aqueous 
citric acid (75ml). The organic layer was successively washed with 1M aqueous citric acid (1 x 75ml). saturated sodium 
bicarbonate solution (2 x 75ml) and saturated brine ( 1 x 75ml), then dried (MgS0 4 ) and evaporated. The crude product 
was recrystallised from methanol to give the title compound as colourless crystals (0.185g), m.p. 228-229°C (dec). 

b) Trans-a-cartow-57<^ 

To a suspension of |@ns-5,7KJichloro-2HTiethoxycarbOT 
line (0.185g. 0.47mmol) in a mixture of tetrahydrofuran (10ml) and water (5ml) was added aqueous lithium hydroxide 
(1 .04ml of a 0.5M solution, 0.52 mmol) and the resulting mixture was stirred at room temperature for 2h. The reaction 
mixture was concentrated in vacuo and the aqueous residue was dissolved in dilute sodium bicarbonate solution 
(1 00ml) then washed with diethyl ether (100ml). The aqueous phase was separated, acidified with concentrated hydro- 
chloric acid and extracted with ethyl acetate (2 x 100ml). The combined extracts were washed with brine (100ml), dried 
(MgS0 4 ) and evaporated to give the crude product which was redissotved in methanol and evaporated to give an oil 
which was crystallised with diethyl ether. The title compound was collected by filtration to give colourless crystals 
(0.1 10g), m.p. 148-150°C (starts to decompose above 120°C). 

EXAMPLE 9 

Trans-2K^itK)XY-4(4<hlor^ 

This compound was prepared by the same method given for example 6 using 4-chlorobenzoyl chloride in place of 
butyryl chloride to give the title compound as colourless crystals m.p. 228-229°C (dec). 

EXAMPM= 1 0 

Trans-2^rboxv-5.7<lichloro-4(4-methox^ 

This compound was prepared by the same method given for example 6 using para-anisovt chloride in place of 
butyryl chloride to give the title compound as colourless crystals, m.p. 209-21 0°C (dec). 

EXAMPLE 11 

Trans-2^rtx)xy-57<iichloro^3henylm 

This compound was prepared using the same method given for example 8 using benzyl isocyanate in place of phe- 
nyl isocyanate to give the title compound as colourless crystals. m.p. 163-164°C (dec). 

EXAMPLE 12 

Trans-2^rboxy-5,7-dichloro-4(2-methoxyphenyl) methylcarbonylamino-l^.a^-tetrahydroquinoline 

This compound was prepared using the same method given for example 7 using 2-methoxyphenylacetic acid in 
place of phenylacetic acid to give the title compound as colourless crystals, m.p. 222-223°C (dec). 
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EXAMPLE 13 

Ti?ns-2Kttrt)Qxy-5J<lich^ 

This compound was prepared using the same method given for example 7 using ortho -tolylacetic acid in place of 
phenylacetic acid to give the title compound as colourless crystals, m.p. 214-21 5°C (dec). 

EXAMPLE 14 

Trare-g^rboxy-5.7-djchlQro-4-pheny<(methQxy) methYl^rt^YiaminQ-1.g.3.4-tetrahYdroquinQiine (Isomer A) 

Steo aV Trans-5.7-dichloro-2 methaxvcarbonvt-4-Dhenvlfmethoxv) methvlcarbonvlamino-1.2.3.4-tetmhvdroauinoline 
(Isomers A and B) 

To a suspension of trara-4-amino-5,7-dichloro-2-methoxy-rar^ hydrochloride 
(example 1 a) (0.400g, 1 .28mmol) in anhydrous THF (50ml) was added dry triethylamine (0.393ml, 2.82mmol) and the 
resulting mixture was stirred at room temperature under an atmosphere of nitrogen for 0.25h. To this suspension was 
then added (+)-a-methoxyphenylacetic acid (0.234g, 1.41mmol), 1 -hydroxybenzotriazole (0.191g, 1.41mmol)and 1-(3- 
dimethyiaminopropyl)-3-ethylcarbodiimide hydrochloride (0.270g, 1 .41 mmol) and stirring was continued for 4h. The sol- 
vent was then removed under vacuum and the residue was partitioned between ethyl acetate (100ml) and 1 M aqueous 
citric acid (100ml). The organic layer was separated and washed successively with 1M aqueous citric acid (1 x 75ml), 
saturated sodium bicarbonate solution (2 x 75ml), saturated brine (1 x 75ml) then dried (MgS0 4 ) and evaporated to give 
a solid. The two diastereoisomers were separated by flash chromatography using 30-40% ethyl acetate in petroleum 
ether (bp 60-80°) as eluent to give, after recrystallisation from hot ethyl acetate-petroleum (ether bp 60-80°), the less 
polar isomer A (0.234g, m.p. 182-184°C) and the more polar isomer B (0.162g, m.p. 228-229°C). 

Step b: Trans-2-carboxy-5.7^dichloro-4-phenYl(methoxy) methylcarbonylamino-1 .2.3.4-tetrahYdroquinoline (Isomer A) 

To a solution of trans-5,7<lichloro-2-methoxy 
quinoline (Isomer A, 0.1 80g, 0.426mmol) in a mixture of tetrahydrofuran (10ml) and water (5ml) was added aqueous 
lithium hydroxide (0.904ml of a 0.50M solution, 0.47mmol), and the resulting mixture was stirred at room temperature 
for 3h. The solvent was then removed under vacuum and the residue was diluted with sodium bicarbonate solution 
(50ml) and washed with diethyl ether (1 x 30ml). The aqueous layer was separated, acidified with concentrated hydro- 
chloric acid and extracted with ethyl acetate (2 x 40ml). The combined extracts were washed with saturated brine (1 x 
40ml), dried (MgS0 4 ) and evaporated to give a solid which was recrystallised from hot ethyl acetate/petroleum ether 
(bp 60-80°) to give the title compound as colourless crystals (0.102g), m.p. 232 -233° C. 

EXAMPLE 15 

Trans-2-carboxy-5.7-dichloro-4-phenyl(methoxv) methylcarbonylamino-1 .2.3.4-tetrahvdroquinoline (Isomer B) 

To a solution of frans -5.7-dichloro-2-methoxvcarix)nvl-4-ph 
quinoline (Isomer B) (0.1 40g, 0.331 mmol) (Example 14a) in a mixture of tetrahydrofuran (10ml) and water (5ml) was 
added aqueous lithium hydroxide (0.73ml of a 0.5M solution, 0.364mmol) and the resulting mixture was stirred at room 
temperature for 2h. The organic solvent was removed under vacuum and the residue was diluted with sodium bicarbo- 
nate solution (50ml) then washed with diethyl ether (1 x 30ml). The aqueous layer was separated, acidified with con- 
centrated hydrochloric acid and extracted with ethyl acetate (2 x 40ml). The combined extracts were washed with 
saturated brine (1 x 40ml), dried (MgS0 4 ) and evaporated to give the crude product which was recrystallised from hot 
ethyl acetate/petroleum ether (bp 60-80°) to give the title compound as colourless crystals (0.070g), m.p. 238-239°C. 

EXAMPLE 16 

TrarTS-2HrarfrQxy-5J-di^ gart^nylaminp-l^.g^-tetrahY^roquinpline 

This compound was prepared using the same method given for example 7 using 2-nitrophenylacetic acid in place 
of phenylacetic acid to give the title compound as colourless crystals, m.p. 220-22 1°C (dec). 
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EXAMPLE 17 

Trarrs-2-cartx)xv-5.7<ilchloro-4-(2-nrtroDhenvnamino cartx3nvlamino1.2.3.4«tetrahvdrDQuinoline 

This compound was prepared using the same method given for example 8 using 2-nitrophenyi isocyanate in place 
of phenyl isocyanate to give the title compound as yellow crystals, mp 214-21 5°C (dec). 

EXAMPLE 18 

Trans-a^rtoxy-57^ichto^ carbQnylamtno-1,g.3.4-tetrahyciroquinoline 

This compound was prepared using the same method given for example 8 using 2-methoxyphenyt isocyanate in 
place of phenylisocyanate to give the title compound as colourless crystals, m.p. 198-199°C (dec). 

EXAMPLE 1$ 

Trare-2K*rboxv-5.7K3»chloro^ 

This compound was prepared using the method given for example 8 using ortho -toM isocyanate in place of phenyl 
isocyanate to give the title compound as colourless crystals, m.p. 1 96-1 97°C (dec). 

EXAMPLE 20 

Trans-2s»rboxY-5,7<lichlorQ-4(2-chlorQphenyl)qmino carbonylamino-l^^^-tetrahydroquinoHne 

This compound was prepared using the method given for example 8 using ortho -chloroohenvl isocyanate in place 
of phenyl isocyanate to give the title compound as colourless crystals, m.p. 203-204°C (dec). 

Examples 21 to 34 hereinbelow were prepared by the method of Example 6 utilising the appropriate acid chloride 
in place of butynyl chloride. 

EXAMPLE 21 

Trans-2<ttrt>oxv-5.7<li^ amino-1.2.3.4-tetrahvdroQuinoline 

Colourless crystals, m.p. 267°C. 
EXAMPLE 22 

TranS'2-carboxv-5.7-o , ichloro-4-isoproovlcarbonvlamino- 1.2.3.4-tetrahvdroQuinoline 

Colourless crystals, m.p. 197-198°C. 
EXAMPLE 23 

Trans-2K*rboxv-57<lichloro^ 

Colourless crystals, m.p. 141-143°C. 
EXAMPLE 24 

Trans-2-carboxy-5.7-dichloro-4-(1 -naphthalenvncarbo nvl aminol .2.3.44etrahydroquinoline 

Colourless crystals, m.p. 263-264°C. 
EXAMPLE 25 

Trans-2-carboxv-5.7<fichloro^-(2Hiaphth^ 
Colourless crystals, m.p. 193-194°C. 
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EXAMPLE 26 

Trans-2K*rtx)XY-5J<fichlor^ 

Colourless crystals, m.p. 219-220°C. 
EXAMPLE 27 

Trarts-2-carboxy-5 J^ichloro^-(2-methvlphenvl)carbonvl amino-1 .2.3.44etrahvdroQuinoline 

Colourless crystals, m.p. 153-156°C. 
EXAMPLE 28 

Trans-2^rtx)xv-5.7^icriloro^ 

Colourless crystals, m.p. 188°C. 
EXAMPLE 29 

Trans-2-carboxy-5 .7-dichloro-4-(Dhenethenvl carbon v1)amino-1 .2.3.4-tetrahydroquino»ine 

Colourless crystals, m.p. 214-216°C. 
EXAMPLE 30 

Trans-2^rtx)xv-5.7<lichlorc^^2-thioDhenvlme1h^ carbonvnamino-1 .2.3.4-tetrahvdroquinoline 

Colourless crystals, m.p. 166-169°C. 
EXAMPLE 31 

Trans-2-rartK)xv-5.7<iichlorc^^ amino -1 .2.3.4-tetrahvdroQuinoline 

Colourless crystals. m.p. 262-263°C. 
EXAMPLE 32 

Tra^-2-cartMxy-5 ,7^ichlQrQ-4-Q-phenytprQpy1) ca^rr/laminc-l ^.g^-tetrahycirQqMinoline 

Colourless crystals, m.p. 189-191°C. 
EXAMPLE 33 

Trans-2H»rboxv-5.7^i(frloro^ amino-1 .2.3.4-tetrahvdroouinoline 

Colourless crystals, m.p. 266-268°C. 
EXAMPLE 34 

Trans-2^rboxv-5.7<Jichloro^ amino-1 .2.3.4-tetrahvdroauinoline 

Colourless crystals m.p. 197-200°C. 
Examples 35 to 41 hereinbelow were prepared by the method of Example 7 utilising the appropriate carboxylic acid in 
place of phenytacetic acid. 



19 



EP 0 386 839 B1 

EXAMPLE 35 

Trqns-2^rtx»xy-57<iichloro 1 ,2,3,4-tetr^hYdroquinQline 

5 Colourless crystals, m.p. 244-245°C. 

EXAMPLE 36 

Trare-2^it>ow-5.7<lichloro^^^ 

w 

Colourless crystals, m.p. 193-194°C. 
EXAMPLE 37 
75 Trans-2^rboxv-5.7-dichloro-4-(4-chlorophenvlm 

Colourless crystals, m.p. 244-245°C. 
EXAMPLE 38 

20 

Tran$-2H^rt>oxy-5J^ichfr^^ 

Colourless crystals, m.p. 229-230°C. 
25 EXAMPLE 39 

Trans-2^rboxv-5.7<lichloro-4-{4-met^ 

Colourless crystals, m.p. 245-247°C. 

30 

EXAMPLE 40 

Tra^-2Hrartx>xy-5J<tic^ 
35 Yellow crystals m.p. 246-248°C. 
EXAMPLE 41 

Tran$-2Hrartx>xy-5.7Wilor^ 

40 

Colourless crystals, m.p. 229-23 1°C. 

EXAMPLE 42 

45 Trans-2^rtoxv-5.7<lichloro 

This compound was prepared by the method given for Example 8 using 4-chlorophenyl isocyanate in place of phe- 
nyl isocyanate to give the title compound as colourless crystals, m.p. 1 99-200°C. 

so EXAMPLE 43 

Trans-2-rarboxv-5.7<fichto 

This compound was prepared by the method given for Example 8 using 4-methylphenyl isocyanate in place of phe- 
55 nyl isocyanate to give the title compound as colourless crystals, m.p. 197-198°C. 
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EXAMPLE 44 

Trans-2^cfaoxv-5.7^ichloro^ 

This compound was prepared by the method given for example 8 using 4-methoxyphenyi isocyanate in the place 
of phenyl isocyanate to give the title compound as colourless crystals, m.p. 189-190°C. 

EXAMPLE 45 

Tra re-2^rto xy-57<*ich^ <a rto n^amino-1.g,3.4-tetrahydrQquinQline 

This compound was prepared by the method given for Example 8 using 4-nitrophenyl isocyanate in place of phenyl 
isocyanate to give the title compound as yellow crystals, m.p. 185-1 86°C. 

EXAMPLE 46 

Trans>2^rboxy>5,7^i(^loro^-(4HO^ophenyl)amino c^rbonylgminQ-l^^ ^- tQtrahydroquinoline 

Step a: 1-Pher>yl-3-(4-lodophenyl)carbamate 

To a solution of 4-iodoaniline (1.94g, 8.85mmol) in anhydrous dichloromethane (40ml) was added phenylchlorofor- 
mate (1.11ml, 8.85mmol) and triethylamine (1.42ml, 10.28mmol). The mixture was stirred under an atmosphere of 
nitrogen for 18h. The dichloromethane was removed in vacuo and the solid residue partitioned between ethyl acetate 
(100ml) and 0.5M citric acid (150ml). The organic layer was retained and washed succesively with 0.5M citric acid 
(100ml) saturated sodium bicarbonate solution (2 x 150ml) and brine (100ml) before drying (Na 2 S0 4 ). The solvent was 
removed by rotary evaporation and the solid residue recrystallised from ethyl acetate/hexane to give the title compound 
as colourless crystals (2.61 g) m.p. 155-157°C. 

Step b: Trans-2-methqxycartK)nyl-5 1 7<lichloro-4-(4-iodophenyl) qminocarbonvlamino-l^.a^-tetrahydroquinoline 

To a solution of 1 -pheny1-3-(4nodophenyl)carbamate (770mg, 7.61mmol), in anhydrous toluene (15ml) was added 
dry triethylamine (0.670ml, 4.33mmol). The solution was heated, with stirring, in an oil bath to 120°C and then allowed 
to cool to (0.55ml, 4.33mmol). The solution was heated at reflux (120°C) for 2h. The mixture was cooled below 30°C 
and a solution of trans -2^ethoxycarbonyl-5.7<lichloro-4-arrtir^ (example 1a) 

(750mg, 2.41 mmol) was added as a solution in anhydrous dichloromethane (10ml) with triethylamine (0.403ml, 
2.87mmol). The mixture was stirred under an atmosphere of nitrogen for 18h. The organic solvents were removed in 
vacuo and the solid residue partitioned between 0.5M citric acid (100ml) and ethyl acetate (100ml). The organic layer 
was retained and washed succesively with 0.5M citric acid (100ml), saturated sodium bicarbonate solution (2 x 100m!) 
and brine (100ml) before drying (Na 2 S0 4 ). The solvent was removed and the product recrystallised from ethyl ace- 
tate/hexane to give the title compound as colourless crystals (668mg), m.p. 253-255°C. 

Step c: Tran s-2^rbQxy -5 l 7-dichloro-4-(4HQdophenyl ) aminocarbonylamino-I^ . S^-tetrahydroquinoline 

This compound was prepared by the method given for Example 8 step b using trans -2-methoxycarbonyl-5.7- 
dichloro^(4-iodophenylaminocarbonyl)amino-1,2,3,4-tetrahydroquinoline in place of trans -2-methoxycarbonyl-5. 7- 
dichloro^(phenylaminocarbonyl)amino-1,2,3,4-tetrahydroquinoline to give the title compound as colourless crystals, 
m.p. 224-226°C. 

EXAMPLE 47 

Trans-2^rtx>xv-5.7<lichloro^ 

Step a.: Trari5-2-meth<^ca^r^ 

Trans -2^rtX3xv-5.7Kiichforo-4-arrri^ hydrochloride (Example 1a) (760mg, 2.44mmol) 

was shaken with a solution of potassium carbonate for 5 min. The solid in suspension was extracted into ethyl acetate 
(2 x 50ml). The combined organic extracts were evaporated and the solid residue redissotved in anhydrous tetrahydro- 
furan (300ml). This solution was cooled (-5°C) and a solution of methyl iodide (159jil, 2.56mmol) in tetrahydrofuran 
(50ml) was added dropwise, under an atmosphere of nitrogen. The mixture was allowed to warm to room temperature 
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and was stirred for 70h. The THF was removed and the solid residue redissotved in 30ml of THF. A further quantity of 
methyl iodide (159^1, 2.56mmol) was added as a solution in THF (5ml) and the mixture stirred for a further 16h in an 
atmosphere of nitrogen. The solvent was evaporated and the residue separated by silica chromatography (eluent; 
methanot/dichloromethane) to yield the title compound as a colourless crystalline solid. 

Step b: Trans-2^rboxv-5.7<lichlora4-fDhenyn aminocart>oriy|-N-(metrty^ 

This compound was prepared by the method given for Example 8 using trjLns-2-methoxycarbonyl-5,7<lichloro-4-N- 
met hyl amino- 1 ,2.3.4-tetrahydroquinoline in place of tens-2-methoxycarbonyl-5.7-dichloro-4-amino- 1 .2,3.4-tetrahydro- 
quinoline hydrochloride and triethylamine, to give the title compound as colourless crystals, m.p. 139-140°C. 

EXAMPLE 48 

Traris-2Kttrtoxv-5.7<lichloro 

Step a: Trans-2-methoxvcarborTvl-5^ .2.3.4-tetrahydroquinoline 

This compound was prepared by the method given for Example 6, step a, using phenylchloroformate in the place 
of butyryi chloride to give the title compound as colourless crystals, m.p. 159-1 61 °C. 

Step b: Trans-2-methoxvcartor^ .2.3.4-tetrahv droauinoline 

To a solution of irajis-2-methoxycarbonyl-5,7-dichlw^ 
(225mg, 0.587mmoi) in anhydrous toluene (7ml) was added dry triethylamine (245^1, 1.76mmol). The mixture was 
heated with stirring, in an oil bath to 120°C and then allowed to cool to (186^1, 1 .47mmol). The solution was heated at 
reflux (120°C) for 2h. After cooling to triethylamine was added (81 |J, 0.587mmol) followed by N-methylaniline (126mg, 
1.174mmol). The mixture was stirred at room temperature under an atmosphere of nitrogen for 18h. The organic sol- 
vent was removed and the solid residue paritioned between ethyl acetate (75ml) and 0.5M citric acid (100ml). The 
organic layer was retained and washed successively with 0.5M citric acid (100ml), saturated sodium bicarbonate solu- 
tion (2 x 100ml) and brine (100ml) before drying (Na 2 S0 4 ). The solvent was removed in vacuo to yield an orange oil 
which was isolated by flash chromatography (solvent; ethyl acetate/hexane) to give the title compound as colourless 
crystals (89mg) m.p. 185-189°C. 

Step c: Trans-2-cattaoxv-5.7-dichloro-4-(N-meth^^ .2.3.4-tetrah ydroquinoline 

This compound was prepared by the method given for Example 8, step b. using trans -2-methoxycarbonyl-5.7- 
dichloro-4KN^ethyl)-(N-phenyl)aminocarbonylamino-1 ,2,3,4-tetrahydroquinoline in place of trans-2-methoxycarbonyl- 
5.7-dichloro-4(phenyl)N-methylaiTOno^ to give the title compound as colour- 

less crystals, m.p. 204-205°C. 

EXAMPLE 49 

Trans-2-rarboxy-5.7<tichloro-4-(2.3-dihvdro^ 

This compound was prepared by the method given for Example 48 using indoline in place of N-methylaniline to give 
the title compound as colourless crystals, m.p. 251-252°C. 

EXAMPLE 50 

Trans-2^rtx)xy-5.7-dichloro-4-te 

Step a; tranS'2-methPxycarbQnyl-5 J^ichlorcM-(2^rtowe^ .^.3.4-tetrahydrQquinQline 

To a suspension of frans -2-methoxycarbonyl-5.7-c5cN hydrochloride 
(Example 1a) (225mg, 0.819mmol) in ethyl acetate (50ml) was added a solution of potassium carbonate (50ml). The 
mixture was shaken until no solid remained (5min). The organic layer was retained and washed with brine (50ml) before 
drying (Na 2 SC>4). The solvent was removed in vacuo . The residue was redissotved in xylene (20ml) and succinic anhy- 
dride (90 mg, 0.901 mmol) was added. The mixture was heated, with stirring, in an oil bath (80°C) for 16h. The precipi- 
tate was removed by filtration and washed with ether to give the title compound as a colourless crystalline solid. 
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Step b: Trans-2-cartx3xv-5.7-<fichloro-4-(2-rato^ 

This compound was prepared by the method given for Example 6, step b, using trans -2-methoxycarbonyl-5.7- 
dichloro^-(2<arboxyethyl)carbonylamino-1,2,3,4-tetrahydroquinoline in place of trans -2-methoxycarbonyl-5.7- 
dichloro^4xjtylcajtx)nylamino-1.2 ( 3,4-tetr8iiydroquinoline to give the title compound as colourless crystals, m.p. 221- 
223°C. 

EXAMPLE §1 

Trans-2-<arboxy-5J<iichlQrp^^ hydrochloride 

Step a: 3-(tert-Butyloxycarbonylamino)methYl benzoic acid 

To a solution of 3-cyanobenzoic acid (1.0g, 6.79mmol) in ethanol (150ml) was added 100mg of 10% palladium on 
carbon and the mixture was hydrogenated at 50 psi for approximately 1 8h. Di-tert-butyl dicarbonate (1 .63g. 7.47mmol) 
was added to the mixture, with a further 11 Omg of catalyst and hydrogenation was continued under the same conditions 
for a further 20h. After this time all the starting material had been consumed by t.l.c. (solvent: 1% MeOH, 0.5% AcoH, 
98.5% CH2CI2). The catalyst was removed by filtration, and the ethanol was removed by rotary evaporation to give an 
orange oil which crystallised after drying under high vacuum (1h). The product was recrystallised from ether/hexane to 
give the title compound as colourless crystals, m.p. 127-128°C. 

Step b: Trans-2-methoxvcartx)nvl-5^ .2.3.4- 
tetrahytfroquinoMne 

To a suspension of 2-methoxycarbonyl-5,7-dichloro-4-amino-1 l 2 l 3,4-tetrahydroquinoline hydrochloride (Example 
1) (300 mg, 0.963m mo I) in anhydrous dichloromethane (15ml) under an atmosphere of nitrogen was added dry tri ethyl - 
amine (403ul, 2.89mol) and the resulting mixture was stirred at room temperature for 5 min. To this was added 3-(tert- 
butyloxycarbonyiamino)methyl benzoic acid (step a) (290 mg, 1 . 1 6mmol), 1 -hydroxybenzotriazole (156mg, 1 . 16mol) fol- 
lowed by 1-(3<Dmethylaminopropyl)-3-ethylcarbodiimide hydrochloride (222 mg, 1.16mmol) and stirring was continued 
for approximately 18h. The mixture was then concentrated in vacuo and the residue partitioned between ethyl acetate 
(100ml) and 0.5M citric acid (150ml). The organic layer was retained and washed successively with 0.5M citric acid 
(1 50ml), saturated sodium bicarbonate solution (2 x 150ml) and brine (100ml) before drying (Na 2 S0 4 ). The solvent was 
removed and the residue was recrystallised from ethyl acetate/hexane to give the title compound as colourless crystals 
(351 mg), m.p. 222-223°C. 

Step c: Trans-2^rtK>xv-57-dichloro-4-(3-tert^^ .2.3.4-tetrahvdro- 
quinpline 

To a solution of lr^n§-2-methoxycarbonyl-5,7-dichloro- 4-(3 -tert^xjtyloxyc^rbonylami nomethyl phenyl) carbon - 
ylamino-1,2,3.4-tetrahydroquinoline (step b) (430mg, 0.846mmd) in a mixture of tetrahydrofuran (20ml) and water 
(10ml) was added aqueous lithium hydroxide (1.95ml of a 0.5M solution, 0.973mmol), and the resulting mixture was 
stirred at room temperature for 3h. The organic solvent was removed in vacuo and the aqueous residue was diluted to 
50ml before acidifying to pH 1 with 1 N HQ. The white precipitate was extracted into ethyl acetate (1 50ml), washed with 
brine and dried (Na 2 S0 4 ). The solution was evaporated to give a residue which was washed with diethyl ether and col- 
lected by filtration to give the title compound as a colourless crystalline solid, m.p. 192-193°C. 

Step d: Trans-2^rboxv-5.7-dichloro-4-f3-aminomethvlphenyl)carbonylamino-1 .2.3.4-tetrahydroquinoline hydrochlo- 
ride 

To a solution of trans -2-carboxy-5.7<lichloro-4-(3-tert-btrtyloxycarbonylaminom ,2,3,4- 
tetrahydroquinoline (85 mg) in ethyl acetate (20ml) was added 25ml of ethyl acetate saturated with hydrogen chloride 
gas and the mixture was stirred in a stoppered flask for 6h. The ethyl acetate and excess hydrogen chloride were 
removed in vacuo and the solid residue was recrystallised from ethyf acetate/methanol to give the title compound as 
colourless crystals (46mg), m.p. 199-200°C. 
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EXAMPLE 52 

Trans-2-metriQxycart^y1-5 > 7-dichlQro^(3-aminQmQthytph^nY!) cartxmylamino-1 ,2,3,4-tetrahydroquinoline hydrochlo- 
ride 

A solution of hydrogen chloride in methanol was prepared by the cautious addition of acetyl chloride (6ml) to ice- 
cooled methanol (25ml). Trans -2-caftooxY-5.7<lichloro-4-(3-am 

oline hydrochloride (87mg, 0.202mmol) (Example 51) was dissolved in the HCl/methand solution and the resulting mix- 
ture was stirred in a stoppered flask for 2h. The methanol and excess hydrogen chloride were removed in vacuo and 
the product recrystallised from methand/ether to give the title compound as a colourless crystalline solid (80 mg) m.p. 
173°C(dec). 

EXAMPLE 53 

Trans-2^rboxy-5,7-dichlorQ-4-(4-aminomethylphenyl) carbonyl amino- 1 ,2,3,4-tetrahydroquinoline hydrochloride 

step a: 4-(tert-Butyloxycarbony1amino)methYl benzoic acid 

To a stirred suspension of 4-aminomethyl benzoic acid (5.0g, 0.0331 mol) in 10% sodium carbonate solution (42ml, 
0.0394mol) was added a solution of di-tert-butyl dicarbonate (7.43g, 0.0364mol) in dioxan (42ml) and the mixture was 
stirred at room temperature for 2h. The mixture was diluted with water to 300ml and washed with ether (100ml). The 
aqueous fraction was retained and acidified to pH3 with 1 N citric acid solution. The precipitate was extracted into ethyl 
acetate, washed with water (2 x 100ml), brine (1 x 100ml) and dried (Na 2 S04). The solvent was removed in vacuo to 
give a white solid m.p. 170-1 71 °C. 

Step fr: Trgns-2-cgrbQXY-5,7^ichlQro-4- {4-aminpmetriylphenyl)ca^ hydrochlo- 
ride 

This compound was prepared by the method given for Example 51 , steps b. c, and d, using 4-(tert-butyloxycarbo- 
nytamino)methyl benzoic acid in place of 3-(tert-butyloxycarbonylamino)methyl benzoic acid to give the title compound 
as colourless crystals, m.p. 219°C (dec). 

EXAMPLE 54 

Trarg-2-mettoxycar^ hydrochlo- 
ride 

This compound was prepared by the method given for Example 52 using trans-2-carboxy-5, 7-dich!oro-4(4-ami - 
nomethylphenyOcarbonylamino-1 ,2,3,4-tetrahydroquinoline hydrochloride, Example 53, in place of trans-2-carboxv- 
5,7-dichloro-4(3-aminomethylphenyl)cato hydrochloride to give the title com- 

pound as a colourless crystalline solid m.p. 238-240°C. 

EXAMPLE 55 

Trans-2-carboxy-5J-dichloro-4-(^^ hydrochloride 

stoo a: r4-tert-BiJtvloxycarbonvlamino^ethvl benzoic acid 

To a suspension of 4-aminoethylbenzoic acid hydrochloride (4.32g, 0.021 4mol), in anhydrous dichloromethance 
(50ml) was added triethylarrdne (8.94ml, 0.0642mol) and the mixture was stirred at room temperature for 10 mi n. To this 
solution was added di-tert-butyl -dicarbonate (5.14g, 0.236mol) and stirring was continued for 18h. Dimethyl ethylenedi- 
amine (2ml) was added and after stirring for a further 20 min the dichloromethane was removed in vacuo . The residue 
was partitioned between ethyl acetate (1 50m!) and 0.5M citric acid (1 00ml). The organic layer was retained and washed 
successively with 0.5M citric acid (100ml), water (3 x 150ml) and brine (100ml) before drying (Na 2 S0 4 ). The solvent 
was removed in vacuo and the residue recrystallised from ethyl acetate/hexane to give the title compound as a colour- 
less crystalline solid, m.p. 163-164°C. 
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step b: Trans-2-carboxv-57<fichloro-4-(4-aminoet^ hydrochloride 

This compound was prepared by the method given for Example 51 . steps b, c, and d. using 4-(tert-butyloxycarbo- 
nytamino)ethyl benzoic acid as the starting material in the place of 3-(tert-butyloxycarbonylamino)methy1 benzoic acid 
to give the title compound as colourless crystals, m.p. 204°C (dec). 

EXAMPLE 5$ 

Trans-2^ethoxvcarbonv^ hydrochlo- 
ride 

This compound was prepared by the method given for Example 52 using trans -2-carboxv-5.7-dichloro-4-(4-ami- 
noethytphenyl)cafbonylamino-1 f 2,3,4-tetra^ hydrochloride Example 55, in the place of trans-2-carboxy- 

5,7<lichloro-4(3-aminomethylphenyl)cart»^ hydrochloride to give the title com- 

pound as a colourless crystalline solid, m.p. 218°C (dec). 

EXAMPLE 57 

Trans-2-carboxv-4-(3-methv^ 

This compound was prepared by the method given for Example 7 using 3-methylphenylacetic acid in place of phe- 
nylacettc acid to give the title compound as colourless crystals, m.p. 169-1 71 °C. 

EXAMPLE 58 

Trans-2-carboxv-5.7^ichlor^ 

This compound was prepared using the same method given for Example 7 using 3-nitrophenylacetic acid in place 
of phenylacetic acid to give the title compound as yellow crystals, m.p. 260°C. 

EXAMPLE 59 

Trans-2-rartK)xy-5J^^ 

This compound was prepared by the same method given for Example 6 using 3-methoxyphenylacetyl chloride in 
place of butyryl chloride to give the title compound as colourless crystals, m.p. 242-244°C. 

EXAMPLE 60 

Trans-2-carboxv-4-( 1 -naphthvl)methvlcarbonylamino-5.7<lichloro-1 .2.3.4-tetrahvdroguinoline 

This compound was prepared by the method given for Example 7 using 1 -naphthylacettc acid in place of pheny- 
lacetic acid to give the title compound as colourless crystals, m.p. 257-258°C. 

EXAMPLE 61 

Trare-2-cartx)xv-4-f2-naphtr^^ 

This compound was prepared by the method given for Example 7 using 2-naphthylacetic acid in place of pheny- 
lacetic acid to give the title compound as colourless crystals, m.p. 21 7-21 9°C. 

EXAMPLE 62 
Treris-2-cartx)XY-4^3-ttt 

This compound was prepared by the method given for Example 7 using 3-thiopheneacetic acid in place of pheny- 
lacetic acid to give the title compound as colourless crystals, m.p. 198-200°C. 
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EXAMPLE 63 

Trans-2^rtx>xv>4-f2.6<lichloroohenvnmethvtcartx)r^ amino-5.7-dichloro-1.2. 3.4-tetrahvdroauinoline 

This compound was prepared by the method given for Example 7 using 2,6-dichlorophenylacetic acid in place of 
phenylacetic acid to give the title compound as colourless crystals, m.p. 235-237°C. 

EXAMPLE $ 4 

Trare-2^rboxY-4-(Dherwlami 

This compound was prepared by the method given for Example 8 using phenylisothiocyanate in place of phenytiso- 
cyanate to give the title compound as colourless crystals, m.p. 186-187°C. 

EXAMPLE 65 

Trare-2^rboxY-4j3henylmeth^ 

Trans -4-amino-2-methoxycaitonvl-5.7-dichto hydrochloride (Example 1a) (0.3g, 

0.00096ml) was dissolved in dichloromethane (30rrtl) together with triethylamine (0.4ml, 3 molar equivalents) and 
dibenzyl dicarbonate (0.33g. 1 .2molar equivalents). The reaction mixture was stirred at room temperature for 14h then 
dimethylethylenediamine (0.3ml) was added and the reaction stirred for a further 2h. The solvents were removed by 
evaporation and the residue redissolved in ethyl acetate (40ml) and washed with 1 molar citric acid solution (2 x 30ml), 
saturated sodium hydrogen carbonate solution (2 x 30ml) and brine (1 x 30ml). The organic layer was dried (Na 2 S0 4 ) ( 
filtered and concentrated in vacuo to leave a residue which was purified by chromatography on silica gel using 20% 
ethyl acetate in hexane as eluent to give a white solid (0.24g). This was suspended in 50% aqueous methanol (100ml) 
and stirred at room temperature for 60h in the presence of sodium hydroxide (0.2g). The methanol was removed in 
vacuo and the aqueous residue acidified to pH 1 with 1M hydrochloric acid. The solid which was precipitated was 
extracted into ethyl acetate (2 x 50ml), washed with brine (1 x 40ml), dried (Na 2 SC>4), filtered and concentrated in vacuo . 
The residue was recrystallised from diethyl ether/hexane to give the title compound as colourless crystals, m.p. 169°C. 

EXAMPLE 66 

Trare-g^rtow-57<lichloro^ 

This compound was prepared by the method given in Example 8 using 3-methoxyphenylisocyanate in place of phe- 
nylisocyanate to give the title compound as colourless crystals, m.p. 181 -183°C. 

EXAMPLE 67 

Trans-2-^rboxy-5.7-dichloro-4-(3-methvlDhenvl) aminocarbonvlamino-1.2.3.4-tetrahvdroouinoline 

This compound was prepared by the method given in Example 8 using 3-methytphenylisocyanate instead of phe- 
nylisocyanate to give the title compound as colourless crystals, m.p. 172-1 74°C. 

EXAMPLE 6 8 

Trans-2Kttrboxv-5.7<lichloro^ 

This compound was prepared by the method outlined in Example 8 using 3-chlorophenylisocyanate instead of phe- 
nylisocyanate to give the title compound as colourless crystals, m.p. 173-1 75°C. 

EXAMPLE 69 

Trans-2^rboxV'5.7-dichloro-4-{3-nitroohenvn amino<^rt)onylamino-1.2.3.4-tetrahvdroouinoline 

This compound was prepared by the method given in Example 8 using 3-nitrophenytisocyanate instead of phenyl- 
isocyanate to give the title compound as yellow crystals, m.p. 209-2 10°C. 
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EXAMPLE 70 

Trans-2K»rtx>xv-4^3-aminooro^ hydrochloride 

a) 4-(TertiarYbutyloxyc^ acid 

4-Amino butyric acid (2.06g. 0.02M) was suspended in a solution of tetrahydrofuran (30ml) and dichloromethane 
(20ml) with triethylamine (2.77ml, 1 molar equivalerrt) and ditertiarybutyt dicarbonate (4.36g, 1 molar equivalent) was 
added. After stirring at room temperature for 14h the solvents were evaporated and the residue was chromatographed 
on silica gel using 1% acetic acid, 4% methanol and 95% dichloromethane as eluent to give the required compound 
(1 .9g) as an oily solid. 

b) Trans-2-cart>oxv-4-(3-aminopropvnra .2.3.4-tetrahvdroauinoline hydrochloride 

4-(Tertiarybutyioxycart>onylamino)butanoic acid (0.3g, 1.5 molar equivalents), 2-methoxycarbonyl-5,7-dichloro-4- 
amino-1,2,3,4-tetrahydroquinoline hydrochloride (Example 1a) (0.3g, 0.000963M), hydroxybenzotriazole (0.156g, 1.2 
molar equivalents) and triethylamine (0.4ml, 3 molar equivalents) were dissolved in anhydrous tetrahydrofuran (40ml) 
followed by H3<Jimetriylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.22g, 1.2 molar equivalents). After stirring 
at room temperature for I4h the solvents were evaporated, the residue was dissolved in ethyl acetate (100ml) and 
washed with 0.5M citric acid solution (2 x 50ml), saturated sodium hydrogen carbonate solution (2 x 50ml) and brine (1 
x 50ml). The organic layer was dried (Na 2 S0 4 ), filtered and concentrated in vacuo to leave a residue which was dis- 
solved in 50% aqueous methanol and treated with sodium hydroxide (0.5g). After stirring the solution for 36h at room 
temperature the methanol was removed under vacuum and the residual aqueous solution was treated with 1 M HCI until 
a pH of 1 was attained. The precipitated solid was extracted into ethyl acetate (2 x 20ml) and the combined organic lay- 
ers were dried (Na 2 S0 4 ), filtered and concentrated in vacuo . The residue obtained was treated with 5 molar HCI in ethyl 
acetate (30ml) and stirred at room temperature for 60 h. The solvents were evaporated and the residue recrystallised 
from methanol/diethyl ether/ethyl acetate to give the title compound as a white crystalline solid, m.p. 238-240°C. 

EXAMPLE 71 

Trans-2-cartx>xy-4-(3-aminoethyQra hydrochloride 

This compound was prepared by the method described in Example 70b using 3-(tertiarybuty1oxycarbonylamino)- 
propanoic acid instead of 4-(tei1iarybutyloxycarbonylamino)-butanoic acid to give the title compound as colourless crys- 
tals, m.p. 21 4-21 5°C. 

EXAMPLE 72 

Trans-2-cartx>xY-4-(4-am^ hydrochloride 

This compound was prepared by the method described in Example 70a and 70b using 5-amino valeric acid instead 
of 4-aminobutyric acid to give the title compound as colourless crystals, m.p. 160°C (dec). 

EXAMPLE 73 

Trans-2^rboxv-4-(4-oiperidvlmethvncaibonvlamino-5.7 hydrochloride 

This compound was prepared by the method described in Example 70a and 70b using 4-piperidine acetic acid in 
place of 4-aminobutyric acid to give the title compound as colourless crystals, m.p. 175°C (dec). 

EXAMPLE 74 

Tran$-2^rtwxy-4-(4-amin^ hydrochlo- 
ride 

This compound was prepared by the route outlined in Example 70a and 70b using 4-aminomethylphenylacetic acid 
in place of 4-aminobutyric acid to give the title compound as colourless crystals, m.p. 248-250°. 
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EXAMPLE 75 

Trans-2-methoxvcaitKxivM-(4^ 
hydrochloride 

This compound was prepared by the method given in Example 52 using trans -2-carboxy-4< -4-aminomethytphenyi) - 
methylcarbonyiamino-5,7-dichloro-1 ,2,3,4-tetrahydroquinoline hydrochloride (Example 74) in place of trans -2-carboxy- 
4(3-aminomethylphenyl)carbonylamino-5.7<l^ hydrochloride to give the title com- 

pound as colourless crystals, m.p. 172-174°C. 

EXAMPLE- 76 

Trans-4-(4-aminrethvloherwnm^ hydrochloride 

Step a Methvl-4-tertiarv-butyloxvcarbonvlamino ethvlphenvlacetate 

To a solution of 4-cyanomethylphenylacetic acid (1.0g, 5.7mmol) in a mixture of water (150ml), 15% aqueous 
potassium hydroxide (20ml) and concentrated aqueous ammonia (50ml) was added a slurry of Raney nickel in water 
(approx. 0.5g) and the resulting mixture was hydrogenated at room temperature under 50 psi for 2.25h. The mixture 
was then filtered and evaporated to dryness in vacuo . The residue was then dissolved in water (100ml), acidified with 
concentrated hydrochloric acid, washed with ethyl acetate (2 x 75ml) and the aqueous phase was freeze- dried to give 
a solid. To a solution of this solid in a mixture of water (40ml) and 1 ,4-dioxan (40ml) was added anhydrous sodium car- 
bonate (2.01g, 19.9mmol) and di-tertiary-butyldicarbonate (2.62g, 12.0mmol) and the mixture was stirred at room tem- 
perature for 2 hours. The organic solvent was then removed under vacuum and the aqueous residue was diluted with 
water (100ml) and washed with diethyl ether (2 x 75ml). The aqueous phase was acidified with concentrated hydrochlo- 
ric acid and extracted with ethyl acetate (2 x 75ml). The combined extracts were washed with saturated brine solution 
(1 x 75ml), dried (MgS0 4 ) and evaporated to give the crude intermediate as an oil. This preparation was repeated using 
1.1 3g of 4-cyanomethylphenylacetic acid (6.46mmot) and the resulting oil was combined with that from above. To a 
solution of this crude material in diethyl ether (300ml) was added a solution of diazomethane (16mmol) in diethyl ether 
(80ml) and the mixture was allowed to stand at room temperature for 0.25h. The reaction was then quenched with gla- 
cial acetic acid (0.5ml) and the mixture was washed with saturated sodium bicarbonate solution (3 x 100ml), saturated 
brine solution (1 x 100ml), dried (MgS0 4 ) and evaporated. The resulting solid was purified using flash chromatography 
(using 30% ethyl acetate in petroleum ether bp 60-80° as eluent) to give the title compound as colourless crystals 
(3.00g), m.p. 77-78°C. 

Step b 4-Tertiary^utyloxycarDonylaminoethylpherrylacetic acid 

To a solution of methyl 4-(tertiarybutyloxycarbonylaminoethyl)phenylacetate (0.500g, 1 .71 mmol) in a mixture of tet- 
rahydrofuran (20ml) and water (10ml) was added aqueous lithium hydroxide (3.8ml of a 0.50M solution, 1 .90mmol) and 
the resulting mixture was stirred at room temperature for 16h. The organic solvent was removed under vacuum and the 
residue was diluted with water (40ml), acidified with concentrated hydrochloric acid and extracted with ethyl acetate (2 
x 30ml). The combined extracts were washed with brine (1 x 30ml), dried (MgS0 4 ) and evaporated to give the pure title 
compound as colourless crystals (0.460g), m.p. 94-95°C. 

Step c. Trans-(4-(4-tertiarv-butv1ox^ 
1 .g.3.4-tetrahydroq»inoline 

This material was prepared using the method given for Example 7 Step a using 4-(tertiarybutyloxycarbonylami- 
noethyl)phenylacetic acid in place of phenytacetic acid to give the title compound as colourless crystals, m.p. 219- 
221°C. 

Step d . Trans-4-(4-amirToethvlPhenyl)me^ .2.3.4-tetrahvdroquinoline hydro- 

Chloride 

To a solution of trans-4(4-tertiary-butyloxycarbonyl aminoethylpheiiyl)methyfcartxDrtyiai™^ 
ycarbonyl-1,2,3,4-tetrahydroquinoline (0.095g, 0.177mmol) in a mixture of tetrahydrofuran (10ml) and water (5ml) was 
added aqueous lithium hydroxide (0.40ml of a 0.50M solution, 0.20mmol) and the resulting mixture was stirred at room 
temperature for 1h. The organic solvent was then removed under vacuum, and the residue was diluted with sodium 
bicarbonate solution (40ml) and washed with diethyl ether (1 x 30ml). The aqueous phase was then acidified with con- 
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cerrtrated hydrochloric acid and extracted with ethyl acetate (2 x 40ml). The combined extracts were washed with brine 
(1 x 40ml), dried (MgS0 4 ) and evaporated to give an oil. To a solution of this oil in ethyl acetate (5ml) was added a sat- 
urated solution of hydrogen chloride in ethyl acetate (5ml) and the mixture was stirred at room temperature for 35 min. 
The solid was collected by filtration, washed with ethyl acetate and dried to give the title compound as colourless crys- 
5 tals (0.075g), m.p. 142-145°C. 

EXAMPLE 77 

Trans-4-(4-aminoethYlphenynm^ hvdro- 
w chloride 

To a solution of ttBns^(4-tertiary-butyloxycarbonyla 
ycarbonyl-1.2,3.4-tetrahydroquinoline (Example 76c) (0.150g, 0.28mmol) in ethyl acetate (5ml) was added a saturated 
solution of hydrogen chloride in ethyl acetate (5ml) and the resulting mixture was stirred at room temperature for 40 min- 
is utes. The solvent was then removed under vacuum and the residue was triturated with hot ethyl acetate. A gummy solid 
was collected by filtration and this was dissolved in water and freeze dried to give the title compound as a colourless 
solid (0.121g), m.p. decomposes above 200°C. 

EXAMPLE 78 

20 

Trans-2-rart>oxv-5,7<li<frto^ 
hydrochloride 

Step a) 4-N-tertiarv^v1oxvcartK)nvl-N-methvlaminomethvtphenv1acetic acid 

25 

To a solution of 4-(bromomethyl)phenylacetic acid (8.58g, 37.5mmol) in anhydrous N, N-dimethyrformamide 
(200ml) was added methylamine hydrochloride (25.3g, 375mmol) and dry triethylamine (63.0ml, 450mmol). The result- 
ing mixture was stirred under an atmosphere of nitrogen at room temperature for 16.5h. The reaction was then concen- 
trated in vacuo and the resulting residue was partitioned between ethyl acetate (200ml) and 1M hydrochloric acid 

30 (200ml). The aqueous layer was separated, washed with ethyl acetate (200ml) and the pH adjusted to 14 by the addi- 
tion of solid sodium hydroxide. The alkaline solution was washed with diethyl ether (2 x 100ml), then reacidified with 
concentrated hydrochloric acid and evaporated in vacuo to give the crude amino acid hydrochloride as a mixture with 
inorganic material. To a solution of this solid in water (100ml) was added 1 ,4-dioxan (100ml), sodium carbonate (13.1g, 
1 24mmol) and di-tertiarybutyldicarbonate (1 8.0g. 82mmol) and the reaction was stirred at room temperature for 3h. The 

35 organic solvent was removed under vacuum and the aqueous residue was washed with diethyl ether (2 x 75ml), acidi- 
fied by the addition of concentrated hydrochloric acid and extracted with ethyl acetate (2 x 75ml). The combined extracts 
were washed with brine (1 x 75ml), dried (MgSO^ and evaporated in vacuo to give the crude N-protected amino acid 
as an oil (0.91 g) To a solution of this oil (0.91 g, 3.3mmol) in ethanol (50ml) at room temperature was added sufficient 
of a solution of diazomethane (~ 5mmol) in diethyl ether (~ 90ml) to allow a yellow colour to persist. The excess dia- 

40 zom ethane was then destroyed by the addition of glacial acetic acid (1 ml) and the mixture was concentrated in vacuo . 
The residue was dissolved in diethyl ether (5ml), washed with saturated sodium bicarbonate solution (3 x 25ml), brine 
(1 x 25ml), dried (MgS0 4 ) and evaporated to give an oil which was purified by flash chromatography on silica gel using 
a gradient of 10-15% ethyl acetate in petroleum ether bp (60-80°) as eluent, to give the pure fully protected amino acid 
as a clear oil (0.549g). To a solution of this oil (0.532g, 1.82mmol) in a mixture of tetrahydrofuran (30ml) and water 

45 (1 5ml) was added aqueous lithium hydroxide (4.0ml of a 0.50M solution) and the reaction was stirred at room temper- 
ature for 3h. The organic solvent was removed under vacuum and the aqueous mixture was diluted with water (40ml), 
acidified with concentrated hydrochloric acid and extracted with ethyl acetate (2 x 25ml). The combined extracts were 
washed with brine (1 x 25ml), dried (MgS0 4 ) and evaporated in vacuo to give the title compound as colourless crystals 
(0.50g),mp 122-1 25°C. 

so 

Step b) Trans-4-(4-N-ter1iarv-butvloxycarbonv1-N-methvlaminomethylph 
methoxycarbonyl-1 .2.3.4-tetrahydroquinoline 

This material was prepared using the method given for Example 7. Step a) using 4-N-tertiary-btrtyloxyc^rbonyl-N- 
55 methylaminomethytphenylacetic acid in place of phenylacetic acid, yielding the crude product which was purified by 
flash chromatography on silica gel. using 45% ethyl acetate in petroleum ether bp (60-80°). Recrystallisatton from ethyl 
acetate-petroleum ether bp (60-80°) gave the title compound as colourless crystals, mp 128-129.5°C. 
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Step c) Trans-2K^rboxv-5.7Kjichlor^ .2.3.4-tetrahvdroQirino- 
line hydrochloride 

This materia] was prepared using the method given for Example 76, Step d) using trans -4-{4N-tertiary-butyloxy- 
5 cartx)nyl-N-methy1aminomethytphenyl)methylcaj^ methoxycarbonyl-1 ,2,3,4-tetrahydroquino- 

line to give the title compound as colourless crystals, mp 140°C dec. 

EXAMPLE 79 

io Trare-57^i chl or o-2 - m ethow ,2.3.4-tetrahydroguin- 
oline hydrochloride 

This material was prepared using the method given for Example 77 using trans -4-(4- N - tertiary -butyl oxycarbonyl - N - 
methyl ami nomethytphenyl) methylcarbonylamino-5 ,7-dichloro-2-methoxycarbonyl-1 ,2,3,4-tetrahydroquinoline in place 
15 of frans^-(4-tertary-butyloxycartx>ny^ 

1 ,2,3,4-tetrahydroquinoline to give the title compound as colourless crystals, mp. 140°C dec. 

EXAMPLE 80 

20 Trans-§,7-diChlQro-4-(4-N, N-dimethylaminQ-methylphenyl) methyl caTix)nvtaminQ-2-methQXYcart?Qnyl-1 .2,3,4-tetrahyc!- 
roquinc-line 

Step a) Ethyl 4-(tertiary-foityloxyca 

25 To a refluxing suspension of 4-(bromomethyl)phenylacetic acid (20.63g, 90.1 mmol) in chloroform (160ml) was 
slowly added a solution of hexamethylenetetramine (13. 4g, 95. 5m mo I) in chloroform (110ml). The resulting mixture was 
heated at reflux under an atmosphere of nitrogen for 2.5h, then cooled to room temperature and the colourless solid 
which had formed was collected by filtration. A solution of this solid in a mixture of concentrated hydrochloric acid (50ml) 
and ethanol (1 40ml) was heated at reflux for 1h, then cooled, filtered and the filtrate was concentrated in vacuo to yield 

30 an oily solid. This solid was dissolved in ethanol (300ml) and the solution was saturated with hydrogen chloride gas with 
cooling in ice then stirred at room temperature for I8h. After evaporation of the solvent under vacuum, the residue was 
dissolved in water (500ml) and washed with ethyl acetate (2 x 200ml). The aqueous phase was separated, basified with 
solid sodium bicarbonate, extracted with ethyl acetate (3 x 200ml), then basified further with solid sodium carbonate 
and again extracted with ethyl acetate (5 x 100ml). The combined extracts were washed with brine (1 x 300ml), dried 

35 (MgS0 4 ) and evaporated to give the crude amine ester as an oil (1 3.5g). To a solution of this oil (1 3.5g) in dichlorometh- 
ane (350ml) was added di-tertiary-butyldicarbonate (21 .0g, 96mmol) and the resulting mixture was stirred at room tem- 
perature under an atmosphere of nitrogen for 4h. To the reaction was then added N,N -dimethyl ethyl enediamine (8.4ml, 
76mmol) and stirring was continued for 0.5h. The mixture ws then washed successively with 1M aqueous citric acid (2 
x 700ml), saturated aqueous sodium bicarbonate solution (2 x 700ml), brine (1 x 200ml) then dried (MgS0 4 ) and evap- 

40 orated to give a brown oil. This was purified by flash chromatography on silica gel using 20% ethyl acetate in petroleum 
ether bp (60-80°) as eluent to yield the title compound as a colourless oil (13.46g). 

Step b) Ethvl 4-(aminomethyl)phenylacetate hydrochloride 

45 To a solution of ethyl 4-(tertiary-butyloxycarbonylaminomethyl)phenylacetate (1.50g, 5.1 mmol) in ethyl acetate 
(10ml) was added a saturated solution of hydrogen chloride in ethyl acetate (20ml) and the resulting mixture was stirred 
at room temperature in a stoppered flask for 2h. The reaction was then concentrated in vacuo and the solid residue was 
triturated with hot ethyl acetate and collected by filtration to give the title compound as colourless crystals (1 . 1 1 g), mp 
184-186°C. 

so 

Step c) Ethyl 4-(N l N-dimethylaminomethvl)phenYla,cetqte 

A solution of ethyl 4-(aminomethyl) phenyl acetate hydrochloride (2.00g, 8.71 mmol) in water (100ml) was basified by 
the addition of sodium carbonate, then saturated with sodium chloride and extracted with ethyl acetate (3 x 50ml). The 
55 combined extracts were dried (MgSO^ and evaporated to give an oil. To a solution of this oil in acetonrtrile (50ml) was 
added aqueous formaldehyde (3.5ml of a 37% solution, 43 mmol) and sodium cyanoborohydride (approx. 0.9g, 
14mmol) and the resulting cloudy mixture was stirred at room temperature for 0.5h. Sufficient glacial acetic acid to give 
a pH of 5 (when tested on wet indicator paper) was then added and stirring was continued for 1 .2h. The reaction was 
quenched with dilute aqueous sodium carbonate (50ml), and the organic solvent was removed under vacuum to give 
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an aqueous residue which was extracted with ethyl acetate (3 x 20ml). The combined extracts were concentrated In 
vacuo and partitioned between 1M hydrochloric acid (75ml) and diethyl ether (30ml). The aqueous phase was sepa- 
rated, washed with ethyl acetate (2 x 30ml) then basified with sodium carbonate, saturated with sodium chloride and 
extracted with ethyl acetate (3 x 20ml). The combined extracts were washed with saturated brine (30ml), dried (MgS0 4 ) 
and evaporated to give the title compound as an oil (0.545g). 

Step en 4-(N.N-dimethvlaminomethvl)phenylacetic acid 

To a solution of ethyl 4-(N,N-dimethylaminomethyl) phenylacetate (0.470g, 2.13mmol) in a mixture of tetrahydro- 
furan (15ml) and water (5ml) was added aqueous lithium hydroxide (4.7ml, 2.34mmol) and the resulting mixture was 
stirred at room temperature for 4h. The organic solvent was removed under vacuum and the aqueous residue was 
freeze dried to give the crude lithium salt. This material was applied to an ion-exchange resin (Dowex 50W x 8), eluted 
with dilute aqueous ammonia and freeze dried to give the title compound as a non-crystalline solid (0.368g). 

Step e) Trans-5.7-dichloro-4-(4-N.N-dimethvlaminomethvlDhenvl) metrivlcarbonvlaminc-2-methoxvcarbonvl-l .2.3.4- 
tetrahydroquinoline 

A solution of frans-4-amino-5,7-dichloro-2-metho^ hydrochloride (0.35g, 

1 .12mmol) in water (50ml) was basified with sodium carbonate, saturated with sodium chloride and extracted with ethyl 
acetate (2 x 30ml). The combined extracts were washed with brine (1 x 30ml), dried (MgS0 4 ) and evaporated to give 
the free base as a solid (0.28g). To a solution of this material (0.28g, 1.02mmol) in anhydrous tetrahydrofuran (30ml) 
were added 4-N,N-dimethylaminomethytphenylacetic acid (0.216g, 1.12mmol), 1-hydroxybenzotriazole (0.151g, 
1 .12mmol) and N.N'-dicyclohexytcaitKxJiimide (0.231g, 1.12mmol) and the resulting mixture was stirred at room tem- 
perature under an atmosphere of nitrogen for 18h. The reaction was concentrated in vacuo and the residue was sus- 
pended in ethyl acetate (50ml) and extracted with 1M hydrochloric acid (4 x 20ml). The combined aqueous extracts 
were washed with ethyl acetate (1 x 20ml), filtered, basified with sodium carbonate, saturated with sodium chloride and 
extracted with ethyl acetate (3 x 20ml). The combined extracts were washed with brine (20ml), dried (MgSO^ and evap- 
orated under vacuum to give the crude product which was purified by flash chromatography on silica gel using dichlo- 
romethane containing 8% methanol and 0.1% ammonia as eluent, followed by recrystallisation from ethyl 
acetate/petroleum ether bp (60-80°) , to give the title compound as colourless crystals (0.261 g), mp 182-183°C. 

EXAMPLE 81 

Trans-2-cartx>xv-5.7<ii(shloro^ 

To a solution of trans-5,7-dichloro-4(4-N,N<limethylam 
1,2,3,4-tetrahydroquinoline (Example 80, 0.1 20g, 0.267mmol) in a mixture of tetrahydrofuran (10ml) and water (5ml) 
was added aqueous lithium hydroxide (0.58ml of a 0.50M solution, 0.29mmol) and the resulting mixture was stirred at 
room temperature for 2h. The reaction was then evaporated to dryness in vacuo to give a solid which was applied to an 
ion-exchange resin (Dowex 50W x 8), and eluted with dilute aqueous ammonia. The solution was then freeze dried to 
give the crude product which was triturated with hot methanol and collected by filtration to yield the title compound as 
a colourless solid (0.032g), mp 190-1 93° C. 

EXAMPLE 82 

Trans-2-cartoxv-4-(4-(3-aminoprop-^^ 
hydrochloride 

a) 4-(3-Hvdroxvprop-2-vnvl)phenvlacetic acid methvl ester 

4-Bromophenylacetic acid methyl ester (23g, 0.1 mol) was dissolved in dry triethylamine (80ml) with propynol 
(5.82ml, 0.1 mol). After the addition of cuprous iodide (0.3g) and bis (triphenylphosphine)paIladium (II) chloride (1g) the 
reaction mixture was heated at 65°C under nitrogen for 14h. The solvent was evaporated under vacuum and the residue 
was dissolved in ethyl acetate (500ml) and washed successively with 0.5M citric acid solution (2 x 200ml), saturated 
sodium hydrogen carbonate solution (2 x 200m!) and brine (1 x 150ml). The organic solution was dried (Na 2 S0 4 ), fil- 
tered and concentrated in vacuo to give an oil which was purified by chromatography on silica gel using 20% ethyl ace- 
tate in hexane as eluent to give the required compound (5.6g) as an oil. 
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b) 4-(3-Chloroprop>2>ynYl)phenYl^cetic qcki methyl ?ter 

To a solution of 4-(3-Hydroxyprop-2-yny1)phenylacetic acid methyl ester (5.5g, 0.027M) in tetrahydrofuran (1 10ml) 
and carbon tetrachloride (1 10ml) was added triphenytphosphine (7.81g, 1.1 molar equivalents). The reaction mixture 
5 was heated at 60°C for 3h. After cooling, the solid obtained was removed by filtration and the mother liquors were con- 
centrated under vacuum. The residue was purified by chromatography on silica gel using 50% diethyl ether in hexane 
as eluent to give the required product (5.35g) as a colourless oil. 

c) 4-(3-Azidoorop-2-vnvl)ohenvlacetic acid methyl ester 

w 

4-{3-Chloroprop-2-ynyi)phenylacetic acid methyl ester (5.3g, 0.023M) was dissolved in dry dimethytformamide 
(30ml) with sodium azide (1.7g, 1.1 molar equivalents) and stirred at room temperature for 14b. The reaction mixture 
was diluted with water (200ml) and washed with dichlorom ethane (2 x 150ml). The combined organic layers were 
washed with water (2 x 100ml) and brine (1 x 100rrd) then dried (Na 2 SC>4), filtered and concentrated in vacuo to give a 
75 residue which was purified by passage down a silica gel column, using as eluents 20% dichloromethane in hexane and 
finally neat dichloromethane. to give the required product (5.3g) as a colourless oil. 

d) 4-{3-frertiary-butv1oxyrartx)i^ acid methyl ester 

20 4-(3-Azidoprop-2-ynyl)phenylacetic acid methyl ester (2.6g, 0.0113mol) was dissolved in methanol (60ml) in the 
presence of triethylamine (7.86ml, 5 molar equivalents) and propane 1 ,3-dithiol (5.67ml, 5 molar equivalents). After stir- 
ring at room temperature for 1 4h the reaction mixture was concentrated under vacuum and the residue was purified by 
silica gel chromatography, using initially neat dichloromethane then finally 5% methanol in dichloromethane. After evap- 
oration of the solvents the residue obtained was dissolved in dichloromethane (100ml) and triethylamine (3.13ml, 2 

25 molar equivalents) and drtertiary-butyWicarbonate (3.0g, 1 .2 molar equivalents) were added. After stirring at room tem- 
perature for 14h the solvent was removed in vacuo and the oil obtained was purified by chromatography on silica gel 
using dichloromethane as eluent to give the required product as a viscous oil (1 .95g). 

e) 4-(3-(Tertiary-butyloxycarbony1ami^^ apid 

30 

4^3-Tertiarybutyloxycarbonylamino)-prop-2-ynylphenylacetic acid methyl ester (1.9g) was dissolved in 50% aque- 
ous methanol (100ml) with sodium hydroxide (1g) and the solution stirred at room temperature for 14h. After this time 
the methanol was removed under vacuum and the aqueous residue was treated with 1 N hydrochloric acid until a pH of 
1 was obtained. The precipitate produced was extracted into ethyl acetate (2 x 200ml), the organic layer was dried 
35 (Na2S0 4 ). filtered and concentrated in vacuo to give the required product (1 .7g) as a white solid. 

f) Trans-2-carboxy-4-(4-(3-aminoprop-2-ynvl)phenyn methvtcarbonvlamino-5.7<lichloro-1 .2.3.4-tetrahvdroquinoline 
hydrochloride 

40 This compound was prepared by the route outlined in Example 70b using 4-(3-(tertiarybuty1oxycarbo- 
nytamino)prop-2-yny1)pheny1acetic acid in place of 4-(teitiarybutyloxy-carbonylarnino)butanoic acid to give the title 
compound as colourless crystals, m.p. 162-164°C. 

EXAMPLE 83 

45 

Trans-2-metrioxyrarbonyl-4-(4-(3-aminoprop-2-ynvnphenvl) methvlcarbonylamino-5.7<lichloro-1.2.3.4-tetrahYdroquin- 

oline hydrochloride 

This compound was prepared by the method given in Example 52 using trans-2-carboxy-4-(4-(3-aminoprop-2- 
so yny0phenyl)methy1<»rbonylamino-5,7-dichloro- 1,2,3.4- tetrahydroquinoline hydrochloride (Example 82) in place of 
trans -2-carboxy-4-(3-aminometriyfo^ 7-dichloro- 1 ,2,3,4-tetrahydroquinoline hydrochloride to give 

the title compound as colourless crystals, m.p. 202°C dec. 



55 
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EXAMPLE 84 

Trans-2^itMxv-4^4-(3-anrin^ hydrochlo- 
ride 

a) 4-(3-(Tertiarv^utyloxycartx3nvlarrrirK))proPYl)-phenylacetic acid methyl ester 

4-(3-AzWoprop-2-yny1)pheny1acetic acid methyl ester (Example 82c) (2.6g, 0.0113m) was dissolved in ethyl ace- 
tate (100ml) with drtertiarybutyl dicarbonate (5.9g. 2.4 molar equivalents) and after the addition of 10% palladium on 
carbon catalyst (0.25g) the reaction mixture was shaken under a 50 p.s.i. pressure of hydrogen for 14h. The catalyst 
was removed by filtration and the organic solution was concentrated in vacuo to leave a residue which was purified by 
chromatography on silica gel, using 10% ethyl acetate in dichloromethane as eluent, to give the required product 
(2.07g) as an oil. 

b) 4-(3-(Terti3rytxJty1oxyra acid 

4-{3<Terfaiyt>utoxycaitK>ny1am acid methyl ester (2.0g) was dissolved in 50% aqueous 

methanol (100ml) with sodium hydroxide (1g) and stirred at room temperature for 14h. The methanol was removed 
under vacuum and the residual aqueous solution was acidified to pH1 using 1 N hydrochloric acid, and the resulting pre- 
cipitate extracted into ethyl acetate (2 x 100ml). The combined organic extracts were dried (Na 2 S04). filtered and con- 
centrated under vacuum to give the required product as a white solid (1 .82g). 

c) Trans-2-carboxY^-(4-(3-aminorx^ .2.3.4-tetrahvdroauinoline hydro- 
chloride 

This compound was prepared by the route outlined in Example 70b using 4-(3-(tertiarybutyloxyrarbonylamino)-pro- 
pyl)phenylacetic acid in place of 4-(tertiarybutytoxy-<^ubonylamino)butanoic acid to give the title compound as colour- 
less crystals, m.p. 161-164°C. 

EXAMPLE 85 

Trans-4-metrx>xycarbonyM-(4-ra^ 
hydrochloride 

This compound was prepared by the method described in Example 52 using tuloa-2-carboxy-4-(4-(3-aminopro- 
pyl)pheny1)methylcarbonylamino-1 ,2,3.4-tetrahydroquinoline hydrochloride in place of trans -2-carboxy-4-(3-aminome- 
thyl-phenylJrarbonylamino-SJ^ichloro-I^.S^-tetrahydroquinoline hydrochloride to give the title compound as 
colourless crystals, m.p. 140°C dec. 

EX AMPU5 8 6 

Trans-2-carboxv-4f4-(4-aminc)but-2-ynyl)phenyl) methylcarbonvlamino-5.7-dichloro-1 .2.3.4-tetrahvdroauinoline hydro- 
chloride 

This compound was prepared by the methods given in Example 82a), b), c), d), and e) and Example 70b) using 
but-3-yn-l-ol in place of propynol (in Example 82a) to give the title compound as colourless crystals, m.p. 162°C dec. 

EXAMPLE 87 

Trans-2-metrx3xv(^rtx3nyl-4(4-(4-amincbut-2-vrTYl^ohenvl) methvlcarbonvlamino-5.7<jichloro-1.2.3.4-tetrahvdroQuino- 
line hydrochloride 

This compound was prepared by the method given in Example 52 using tmQS-2-carboxy-4-(4-(4-aminobut-2- 
ynyl)pheny1)metriy1carbonylamta^^ hydrochloride in place of irans_-2-carboxy-4- 

(3-aminomethy1phenyl)carbonytamino-5. 7-dichloro-1 ,2,3.4-tetrahydroquinoline hydrochloride to give the title compound 
as colourless crystals, m.p. 162°C dec. 
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EXAMPLE 88 

Trans-2-cartx3xy-4(4-<4-aminobutv1)ph nyl)methvlKait)Ofwtamino>5.7Hdichlorc>-1 .2.3.4-tetrahvdro auinoline hydrochlo- 
ride 

This compound was prepared by the methods given in Examples 82a), b). c), 84a). b) and 70b) using but-3-yn-1- 
ol in place of propynol (in Example 82a) to give the title compound as colourless crystals, m.p. 1 1 0°C dec. 

EXAMPLE 89 

Trans-2-methoxvrartxxivl-4-^ 
hydrochloride 

This compound was prepared by the method given in Example 52 using teaos-2-carboxy-4-(4-(4-aminobutyl)phe- 

ny0metrrylcarbonylamino-5.7KJ^ hydrochloride in place of trans-2-carboxv-4-(3-ami- 

nomethylphenyl)<»rtx>nylaminc-5,7-dichlo^ hydrochloride to give the title compound as 
colourless crystals, m.p. 138-140°C. 

EXAMPLE 90 

Tran$-4-(3-aminomethylphen^ hydrochloride 

Step a) 3-Prompmethylphenyl acetic acid methyl ester 

A solution of 3-tolylacetic acid (5g. 33mmol) and N-bromosuccinimide (5.9g. 33mmol) in carbon tetrachloride 
(1 00ml) was ref luxed for 3 hours then cooled and f iltered. The solvent was removed under vacuum to yield a crude prod- 
uct to which was added methanol (250ml) which had been saturated with hydrogen chloride (250ml) and this mixture 
was stirred at room temperature for 4 hours. The solvent was removed under vacuum and the crude residue was puri- 
fied using flash chromatography (using ethyl acetate in hexane as eluent) to yield the title compound (7.3g) as a yellow 
oil. 

Steo b) 3-AzidomethvlPhenyl acetic a cid methyl ester 

To a solution of 3-bromomethylphenyl acetic acid methyl ester (7.3g. 30mmol) in N.N-dimethylformamide (100ml) 
was added sodium azide (2.53, 33mmol) and the solution was stirred at room temperature for 18 hours. The reaction 
mixture was poured into water (600ml). extracted into ethyl acetate (3 x 1 00ml) and the combined extracts were washed 
with water (2 x 100rrd) and brine solution (2 x 100ml), dried (MgS0 4 ) and evaporated to give a crude product, which 
was purified by flash chromatography (using ethyl acetate in hexane as eluent) to give the title compound as an oil 
(4.2g). 

Step c) 3-fTertiarYbutvtoxvcarbonvlaminomethvl^ph enyl acid methvl ester 

This material was prepared using the method given for Example 84 step a) using 3-azidomethylphenyl acetic acid 
methyl ester in place of 4-(3-azidoprop-2-ynyl)phenylacetic acid methyl ester to give the title compound as an oil. 

Step d) 3-rTet1iarvbutvloxvcarponvlaminometh\mphenvl acetic acid 

This material was prepared using the method given for Example 76 step b) using methyl 3-(tertiarybutyloxycarbo- 
nylaminomethyl)phenylacetate in place of methyl 4-(tertiarybutyloxocarbonylaminoethyl)phenylacetate to give the title 
compound as a colourless oil. 

Step e) Trans^-(3-tertiarv-btfMoxv^ 
pyH ,2,3,4-tetrahvdroquinQline 

This material was prepared using the method given for Example 7 step a) using 3-(tertiarybutyloxycarbonyl-ami- 
nomethyljphenyl acetic acid in place of phenylacetic acid to give the title compound as colourless crystals, m.p.162- 
163.4°C. 
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Step n Trarts-4-ra-aminomethytohenvnm 
hydrochloride 

This material was prepared using the method given in Example 76 step d) using tca£S-4-(3-tertiary-butyloxy-carb- 
onylaminomethyl) phenylmethylcartoriylamino-S.yKiichloro^-methoxycarbonyi-l ,2,3,4-tetrahydroquinoline in place of 
tens-4-(4-tertiary-buty1oxyc^ 

tetrahydroquinoline to give the title compound as colourless crystals, m.p. 163.7-165°C dec. 
EXAMPLE 91 

Trare-4-<3-aminomethytohenvnmethvlra 
hydrochloride 

This compound was prepared by the method given in Example 77 using baos^-(3-tertiary-butytcocyc»rbonylarTii- 
nomethyf)pheny1methylcart>o^ (Example 90e) in 

place of tTADS^(4-tertiary-butyloxycarbonylamino-etriylpn methyl<^rtx)nylamino-5,7-dichloro-2-methoxycartx)nyl- 
1 ,2,3,4-tetrahydroquinoline to give the title compound as a colourless solid; m.p. 1 61 -1 62°C. 

EXAMPLE 92 

Trans-4-(2-aminomethvtohenvnm^ hydrochloride 
Step a) 2-(Agidomethyl)phenyl acetic acid 

This material was prepared using the method given for Example 90 steps a), b) and d) using 2-toJyacetic acid in 
place of 3-tolyacetic acid to give the title compound as a colourless oil. 

Step b) Trans-4-(2-azidomethvlPherTvnm^ .2.3.4-tetrahydroquino- 
line 

This material was prepared using the method given for Example 7 step a) using 2-(azidomethyl)phenylacetic acid 
in place of phenylacetic acid to give the title compound as colourless crystals, m.p. 216-217°C. 

Step c) Trans-4-(2-tertiary-butyloxycarbonylamino-methyl) phenylmethylcartxOTylaminO'5.7<tichlorc-2-methoxycarDo- 
nyl-1 .2.3.4-tetrahydroquinoline 

To a solution of Jrans-4-(2-azidomethylpheriyl)^ 
rahydroquinoline (0.3g, 0.67mmol) in ethyl acetate (30ml) was added drtertiary-butyldicarbonate (0.22g, LOmmol) and 
10% palladium on carbon and this mixture was hydrogenated under 50 psi pressure for 18 hours. The mixture was fil- 
tered and the solvent was removed under vacuum to yield the crude product, which was purified by flash chromatogra- 
phy (using ethyl acetate in hexane as eluent) followed by recrystallisation from ethyl acetate/hexane to give the title 
compound, m.p. 224-225°C. 

Step d) Trans-4-(2-amiiTomethv1phenvnmet^^ .2.3.4-tetrahydroquinoline 
hydrochloride 

This material was prepared using the method given for Example 76 step d) using lmos-4-(2-tertiarybutyloxy-carb- 
onylaminomethyl) phenylmethylc»rbonylamino-5,7-dichloro-2-methoxycarbonyl-1 ,2,3.4-tetrahydroquinoline in place of 
trans -4-(4-tertiai>-butyoxycarbonylaminoethylphenyl)- metriylcarbonylamino-5,7-dichloro-2-methoxycarbonyl-1 ,2,3,4- 
tetrahydroquinoline to give the title compound as colourless crystals, m.p. 182-185°C dec. 

EXAMPLE 93 

Trans-4-(2-aminomethytoherwnmethvl^ 
hydrochloride 

This material was prepared by the method given in Example 77 using traos-4-(2-tertiary-butyloxycarbonylami- 
nomethyOphenylmethylcarbonytar^ ,2,3,4-tetrahydroquinoline in place of trans -4- 

(4-tertiary-butyloxycarbonylamino-ethylphenyl)methylcarbon 
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roquinoline to give the title compound as a colourless solid, m.p. 169-1 72°C dec. 
EXAMPLE 94 

Trans^-(2-(4-aminomemvlphen^ hydrochlo- 
ride 

Step a) 3-(4-Cvanophenyl)propenoic acid methyl ester 

To a solution of 4-cyanobenzaldehyde (10g) in toluene (100ml) was added metriyl(triphenylphosphoranylidine)- 
acetate (30.6g) and the solution was heated to reflux for four hours, then cooled to room temperature. The solvent was 
removed under vacuum and the crude product was purified by flash chromatography (using ethyl acetate in hexane as 
eluent) to yield the title compound (1 1 .5g). 

Step b) Methvl^-tertiaivbutvloxvcarbonvlaminome 

To a solution of 3-(4-cyanophenyl)propenoic acid methyl ester (10g) in ethanol (300ml) was added 1 M hydrochloric 
acid (30ml) followed by 10% palladium on carbon (2g) and the resulting mixture was hydrogenated at room temperature 
under 50 psi for 18hr. The mixture was filtered and the solvent was removed under vacuum. To the crude residue was 
added dichloromethane (300ml) and ditertiarybutytdicarbonate (1 7.3g, 80.5mmol), followed by the dropwise addition of 
triethylamine (15ml, 204mmol) and the mixture was stirred at room temperature for 4 hours. The reaction mixture was 
washed with water (2 x 100ml), aqueous citric acid (2 x 100ml, 1M), saturated sodium bicarbonate solution (3 x 100ml) 
and brine solution (1 x 100ml), dried (MgS0 4 ) and evaporated. The crude residue was purified by flash chromatography 
(using ethyl acetate in hexane as eluent to give the title compound (2.5g). 

Step c) 4-TertiaiMxiMoxvcartK?nv1aminomethvlphenvl propionic acid 

This material was prepared using the method given for Example 76 step b) using methyl-4-tertiary-butyloxocarbo- 
nylaminomethylphenylpropionate in place of methyl 4^tertiaiybutyloxycartx)nylaminoethyl)-pheny1acetate to give the 
title compound as colourless crystals, m.p. 140-141.5°C. 

Step d) Trans-4-(2-(4-tertiaiybutvloxv^ 
nyf- 1,2,3,4-tetrahydroquinQline 

This material was prepared using the method given for Example 7 step a) using 4-tertiarybutyloxycarbonyi-ami- 
nomethylphenylpropionic acid in place of phenylacetic acid to give the title compound as colourless crystals, m.p. 193- 
194°C. 

Step e) Trans-4-(2-(4^minometriytohenvneth^ .2.3.4-tetrahvdroauinoline 
hydrochloride 

This compound was prepared by the method given in Example 76 step d) using feans-4-(2-(4-tertiary-butyloxycar- 
bonylaminomethylphenyl) ethyl)carbonytamino-5.7<lichto in place of 

lraDS-4-(4-tertiarytxjtyloxycarbonylaminoethy^ methoxycarbonyl-1, 2.3,4- 

tetrahydroquinoline to give the title compound as colourless crystals, m.p. 156-159°C dec. 

EXAMPLE 95 

Trans-4-(2-(4-aminomethvlpherTvneth^ 
hydrochloride 

This compound was prepared by the method given in Example 52 using trans -4-(2-(4-aminomethylphenyl)-ethyl- 
rarbonylamino-2-cartx>xy-5,7<fi^ hydrochloride in place of trans -2-carboxy-5. 7- 

dichtoro-4-(3-amirK>methy1pher^ hydrochloride to give the title compound 

as colourless crystals, m.p. 172-173.2°C. 
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EXAMPLE 96 

Trans-4-f4-amincphenyQmethv1car^ hydrochloride 

Step a) Trans^-M^tiarvboMoxvcartron^ 
1 .2.3.4-tetrahvdroouinoline 

This material was prepared using the method given for Example 7 step a) using 4-tertiarybutyloxycarbonyl-ami- 
nophenylacetic acid in place of phenylacetic acid to give title compound as colourless crystals, m.p. 236-239°C. 

Step b) Trans^4-amirK>Phenvl)methvlra^ hydrochlo- 
ride 

This compound was prepared by the method given in Example 76 step d) using trBQa^-(4-terliarytxJtyloxy-carbo- 
nylaminophenyl) methytcartx)nylamino-5,7-dichloro-2™ in place of trans -4- 

(4-tertiai>buty1oxycarbonytami^ methytcarbonyiamino-5,7<iichlo^ 
roquinoline to give the title compound as colourless crystals, m.p. 165-167°C. 

EXAMPLE 97 

Trans-2-rarboxv-5.7-dich^^ 
ride 

Step a) Trans-5J-dichloro-2-methoxvcartK)n^ carbo- 
nvlamino-1 .2.3.4-tetrahvdroauinoline 

This material was prepared using the method given for Example 7 step a) using 3-(N-tertiarybuty1oxycarbonyl)- 
1,2,3,4-tetrahydroisoquinoline carboxylic acid in place of phenylacetic acid to give the title compound as colourless 
crystals; m.p. 244-246°C. 

Step b) Trans-2-camoxv>5.7-dichloro-4-(3-f N-tertiarv butvioxvcarbonvl)1 .2.3.4-tetrahvdroisoquinoline^carbonvlamino- 
1 .2.3.4-tetrahvdroouinoline 

This material was prepared using the method given for Example 76 step d) using trans -5.7-dichloro-2-methoxy-car- 
bony1-4-(3-N-tertarybutyloxycato in 
place of irans-4-(4-tertiarybuty1c^^ 

1 ,2,3,4-tetrahydroquinoline to give the title compound as colourless crystals; m.p. 212-21 4°C dec. 

EXAMPLE 99 

Trans-4-(2-cart>oxvphe™ 

Step a) Trans-4^2Karb oxYphenyl)cai1ro^ .2.3.4-tetrahvdroquinoline 

To a suspension of toM!S^^mino-5 f 7-dichloro-2-methoxycar^ (0.5g, 1.6mmol) in 

anhydrous tetrahydrof uran (50ml) under an atmosphere of nitrogen was added dry triethylamine (0.49ml, 3.5mmol) and 
the mixture stirred until dissolution was complete. To this solution was added phthalic anhydride (0.28g, 1 .9mmol) and 
4-dimethylaminopyridine (5mg) and the reaction mixture was stirred at room temperature for 3 hours. The mixture was 
then evaporated to dryness in vacuo and the residue was partitioned between ethyl acetate (100ml) and water (200ml). 
The organic layer was separated and washed successively with dilute hydrochloric acid (2 x 50ml, 1 M), water (1 x 50ml) 
and brine (1 x 50ml), then dried (MgSOJ and evaporated to give a solid which was recrystallised from ethyl acetate/ 
hexane to give the title compound as colourless crystals (0.45g). m.p. 241 -243°C. 

Step b) Trans-4^2^rboxvphenvllcarbonvlamino-2-carto .2.3.4-tetrahvdroauinoline 

This material was prepared by the method given for Example 7 step b) using trans-4-(2-carboxypheny1)-carbon- 
ylaminc-5,7-dicWoro-2-methoxycarbonyl-1 ,2,3,4-tetrahydroquinoline in place of teQ£-5,7-dichloro-2- methoxycarbonyl- 
4-phenylmetriy1carbonylamino-1,2,3,4-tetrahyditX|uinoline to give the title compound as colourless crystals, m.p. 195- 
197°C dec. 
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EXAMPLE 99 
Tr9ns-2<*rtK)xy-5^^ 

This compound was prepared by the method given in Example 7 using 4-chloro-3-nitrophenylacetic acid in place 
of phenylacetic acid to give the title compound as colourless crystals, m.p. 233-235°C. 

EXAMPLE 100 

Trartt-2^rtoxy-5J^Kft|Qro^K4^ mgthylcari^yiaminQ-1.g.3.4-tetrahydroquinoline 

This compound was prepared by the method given in Example 7 using 4-hydroxy-3-nrtrophenylacetic acid in place 
of phenylacetic acid to give the title compound as yellow crystals, m.p. 245-247°C. 

EXAMPLE 101 

Trare-2K*rboxv-5.7<lichloro^ 

This compound was prepared by the method given in Example 7 using diphenylacetic acid in place of phenylacetic 
acid to give the title compound as colourless crystals, m.p. 238-239°C. 

EXAMPLE 102 

Trans-2-carboxv-5.7<jichloro-4-M -phenylethyl-carbonvl)amino-1 .2.3.4-tetrahydroquinoHne (isomer A) 

This compound was prepared by the method given in Example 7 using (±) 2-phenylpropionic acid in place of phe- 
nylacetic acid. The two diastereoisomers were separated by flash chromatography followed by recrystallisation as their 
methyl esters. The less polar isomer gave on treatment with lithium hydroxide, the title compound (isomer A) as colour- 
less crystals, m.p. 210-212°C. 

EXAMPLE 103 

Trans-2-carboxv-5.7<lichloro-4-(1 -phenvlethvl-carbonvl)amino-1 .2.3.4-tetrahvdroouinoline (isomer B) 

The more polar isomer from Example 102 on treatment with lithium hydroxide gave the title compound as colour- 
less crystals, m.p. 248-249°C. 

EXAMPLE 104 

Trans-2-cartoxv-5J^ichlprQ-4K4 amino- 1.2.3.4-tetrahydroquinQline 

This compound was prepared by the method given in Example 7 using 4-acetylphenylacetic acid in place of phe- 
nylacetic acid to give the title compound as colourless crystals, m.p. 292-294°C dec. 

EXAMPLE 105 

Trans-2^rtoxy-5.7<lich1oro^ 

This compound was prepared by the method given in Example 7 using phenoxyacetic acid in place of phenylacetic 
acid to give the title compound as colourless crystals, m.p. 254-256°C. 

EXAMPLE 106 

Trans-2^rboxv-5.7<lichloro-4-(4-ethvlDhenvlmethvlcarbonvl^ 

This compound was prepared by the method given in Example 7 using 4-ethylphenyIacetic acid in place of pheny- 
lacetic acid to give the title compound as colourless crystals, m.p. 218-220°C. 
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EXAMPLE 107 

Trans-2-rartx>xv-5.7<lichlorc^ amino- 1.2.3.4-tetrahydroquinoline 

This compound was prepared by the method given in Example 7 using 4-hydraxyphenytacetic acid in place of phe- 
nylacetic acid to give the title compound as colourless crystals, m.p. 259-261 °C dec. 

EXAMPLE 108 

TrarTS-2^rboxv-5.7<lichloro^^4-acetamidoohen^methvl carbonyl) amino- 1 .2.3.4-tetrahydroquinoline 

This compound was prepared by the method given in Example 7 using 4-acetylaminophenytacetic acid in place of 
phenylacetic acid to give the title compound as colourless crystals, m.p. 279-281 °C. 

EXAMPLE 109 

Trans-2-carboxv-5.7-dichloro-4-( 1 -naphthylamino) carbonvlamino-1 .2.3.4-tetrahvdroQuinoHne 

This compound was prepared by the method given in Example 8 using 1 -naphthyl isocyanate in place of phenyl iso- 
cyanate to give the title compound as colourless crystals, m.p. 241 -242°C. 

EXAMPUmiQ 

Trans-2-cartK>XY-5.7KJichlor^ 

This compound was prepared by the method given in Example 8 using cyclohexylisocyanate in place of phenyl iso- 
cyanate to give the title compound as colourless crystals, m.p. 21 7-2l9°C. 

EXAMPLE 111 

Trans-2H»rboxv-5.7Kiichloro^-((N-m^ 

The material was prepared using the method given for Example 48 step b) and c) using N-metrryl-N-4-methylphenyl 
aniline in place of N-methylaniline to give the title compound as colourless crystals, m.p. 210-21 2°C. 

EXAMPLE 112 

Trare-2<arbo)CY-5.7Hjichloro^ 

Step a) Trans-2-methoxvcartx>xvl-5^ .2.3.4-tetrahYdroquinoline 

This compound was prepared by the method given in Example 48 step b using N.N-diphenylamine in place of N- 
methylaniline to give the title compound as colourless crystals. 

Step b) Trans-2-carboxY-5 ,7-dichloro-4-(N.N<liphenylamino)carbonylamino-1 .2.3.4-tetrahvdroauinoline 

This compound was prepared by the method given in Example 7 step b) using trans-2-methoxycarbonyl-5,7- 
dichloro-4-(N,N-diphenylamino)cartx)nylamino-1 ,2,3,4-tetrahydroquinoline in place of trans-5,7<lichloro-2-methoxycar- 
bonyl-4-phenylmethylcarbonylamino-1 .2,3.4-tetrahydroquinoline to give the title compound as colourless crystals, m.p. 
214-216°C. 

EXAMPIE113 

Trans-2^rtaxy-5.7^^ 

This compound was prepared by the methods given in Example 48 steps a-c) using 4-ethylaniline in place of 4- 
iodoaniline to give the title compound as colourless crystals, m.p. 195-197°C. 
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EXAMPLE 114 

Trans«2^rtx>xv-5.7-dic hloro-4-f(N-ethvl-N-phenvnamino) carbon vlamino-1. 2. 3.4-tetrahydroauindine 

This material was prepared using the method given in Example 48 step b and c) using N-ethylaniline in place of N- 
methylaniline to give the title compound as colourless crystals, m.p. 227-229°C. 

EXAMPLE 115 

Trans-2-Ktertiarv-butvlcarto^ 
quinoiine 

To a solution of fcaQ§-2-carboxy-5,7-dichloro-4-phenylm^ (0.06g, 
0.16mmol, Example 4) in tetrahydrofuran (5ml) was added triethylamine (0.027ml, O.l9mmol) followed by a solution of 
iodomethylpivalate (0.06g, 0.24mmol) in tetrahydrofuran (2ml). This mixture was stirred at room temperature for 4 
hours. The solvent was removed under vacuum and the residue obtained was purified by flash chromatography (using 
ethyl acetate in hexane as eluent) to give the title compound (0.044g), m.p. 1 62.4-1 63°C. 

EXAMPLE 116 

Trare-5J<tichloro-2-KN-methylamirKra 
qui n o i i n e 

To a solution of teQS-2-carboxy-57<lichloro-4-phen^ (0.05g, 
0.13mmol, Example 4) in tetrahydroquinoline (5ml) was added triethylamine (0.055ml, 0.4mmol). 1 -hydroxy- N -methyl - 
acetamide (0.018g, 0.2mmol), 4-dimethylaminopyridine (0.019g, 0.16mmol) and 1-(3<limethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (0.03g. 0.16mmol). This mixture was stirred at room temperature for 18 hours. The solvent 
was removed under vacuum and the residue was partitioned between ethyl acetate (50ml) and citric acid solution (1M, 
100ml). The organic layer was separated and washed successively with citric acid solution (1M, 1 x 75ml). saturated 
sodium bicarbonate solution (2 x 75ml), saturated brine (1 x 75ml) then dried (MgS0 4 ) and evaporated and the residue 
purified by flash chromatography (using ethyl acetate in hexane as eluent) to give the title compound (0.037g), m.p. 
229-231 °C. 

EXAMPLE 117 

Trans-57<fichloro-2-r(N.N<Hmett^ 
1.2.3.4-tetrahvdroQuinoline hydrochloride 

To a solution of trans -2-carboxy-5.7-dichloro-4 phenylmethyl^rbonylamino-I^.S^-tetrahydroquinoline (0.1g, 
0.26mmol, Example 4) in tetrahydrofuran (20ml) was added 1,1-carbonyldi imidazole (0.064g, 0.4mmol) and this mix- 
ture heated to reflux under an atmosphere of nitrogen for 3 hours. The reaction mixture was cooled to -78°C and a pre- 
formed solution of the lithium salt of 1 -hydroxy- N.N-dimethylaminoethylacetamide [formed from addition of n-butylithium 
(0.63ml of 1.6M solution in hexane) to a solution of 1-fiydroxy-N,N-dimethylan^rK)ethylacetarnide (0.1 70g, 1.1mmol) in 
tetrahydrofuran (10ml) at -78°C and warmed to room temperature then receded back to -78°C], was added and after 
stirring for 3 minutes acetic acid (0.3ml, 5mmol) was added and the mixture left to warm to room temperature. The sol- 
vent was removed under vacuum and the residue was partitioned between ethyl acetate (50ml) and saturated sodium 
bicarbonate (100ml). The organic layer was separated and washed successively with saturated sodium bicarbonate (1 
x 75ml), saturated brine (1 x 75ml), then dried (MgS0 4 ) and evaporated. To the residue was added hydrogen chloride 
in ethyl acetate (1ml, 5M), this solution was extracted with water (2 x 50ml) and the aqueous layer freeze dried to yield 
the title compound as a white solid (0.036g). 

EXAMPLE 118 

Trans-5.7<Jichloro-2(2-N,N<tiethvlam^ 
hydrochloride 

Step a) N.N-di ethyl ethanolamine lithium salt 

To a solution of N,N-di ethyl ethanolamine (0.265ml, 2.0mmol) in anhydrous tetrahydrofuran (10ml) cooled to -78°C 
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under an atmosphere of nitrogen was slowly added a 1 .6M solution of n-butyllithium in hexane (1 .25ml, 2.0mmol). The 
mixture was then allowed to warm to room temperature and was used as such for step b). 

Step b) Trans-5.7<tichlorc-2fc-N.N^iethv1am .2.3.4-tetrahydro> 
quinoline hydrochloride 

To a solution of trans-2^rtx)xv-5.7<lichlcro^-pher^ (0.1 OOg, 

0.264mmol) in anhydrous tetrahydrofuran (20ml) was added carbonyldlimidazole (0.065g. 0.40mmol) and the resulting 
mixture was heated at reflux under an atmosphere of nitrogen for 3h. The reaction was then cooled to -78°C and a solu- 
tion of N.N-diethylethanolamine lithium salt in tetrahydrofuran (from step a), 4.60ml, 0.60mmol) was added slowly. The 
resulting mixture was stirred at «78°C for 5 mins then quenched with glacial acetic acid (0. 1 ml), allowed to warm to room 
temperature and concentrated in vacuo . The residue was suspended in ethyl acetate (50ml), washed with saturated 
sodium bicarbonate (2 x 20ml), saturated brine (1 x 20ml), dried (MgS0 4 ) and evaporated under vacuum to give a solid 
which was purified by flash chromatography on silica gel, using 5% methanol in dichloromethane as eluent. To a solu- 
tion of the purified material in ethyl acetate (5ml) was added a saturated solution of hydrogen chloride in ethyl acetate 
(1 ml) and the resulting mixture was stirred at room temperature for 5 min. The solvent was removed under vacuum to 
give the crude hydrochloride salt as an oil which was dissolved in water (10ml), filtered and freeze dried to give the title 
compound as a colourless foam (0.072g). 

EXAMPLE 119 

Trans-5J<ti(frloro-2^3-N.N<Jim^ .2.3.4-tefrarivdroQuino- 
line hydrochloride 

This material was prepared in the same way as Example 118 but using 3-dimethylamino-1-propanol in place of 
N, N-di ethyl ethanolamine (step a) to give the title compound as a colourless foam. 

EXAMPLE 1SQ 

Trans 2-(2-(N.N<timethy1amino)e^ 
noline 

Trans 5,7-dichloro-2Hfnethoxycarbonyl-4-phenylme (Example 7a) 

(0.3g) was dissolved in N.N-dimethylethylene-diamine (30ml) and allowed to stand at room temperature for 6h. After 
this time the reaction mixture was filtered and the solvent was removed under vacuum. The residue was dissolved in 
ethyl acetate (100ml) and washed with water (100ml) then brine (100ml). The organic solution was dried (MgS0 4 ), fil- 
tered and concentrated in vacuo to give a solid which was triturated with diethyl ether and collected by filtration to give 
the title compound (0.1 9g) as a colourless solid, m.p. 158-159 Q C. 

EXAMPLE 121 

Trans-2-(2-(N.N<limethv1am^ 
noline 

This compound was prepared by the route outlined in Example 120 using trans 5,7<lichloro-2-methoxycarbonyl-4- 
phenylarrrinocarbonytamino-1,2,3,4-tetrahydroquirK)line (example 8a) in place of trans-5,7-dichloro- 2-4-methoxycarb- 
onylphenytmethylcarbonylaminc-1 ,2,3,4-tetrahydroquinoline to give the title compound as colourless crystals m.p. 223- 
224°C. 

EXAMPLE 122 

Trans-4^4-aminomethv1phenvnme 

1 .2.3.4-tetrahvdroauinoline hydrochloride 

Step a) Trans^-(4-tei1iarv4xjtv1oxvra 
nylmethyQoxycarbonyl-1 ,2,3,4-tetrahydroquinoline 

This compound was prepared by the method given in Example 116 using tCfiQS-4-(4-tertiary-butyloxycarbonylami- 
nopheriy0methy1(»rbcriy1amino-2-ca^ (Example 74) in place of trans -2- 
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carboxy-5J<iich!oro-4-phenylmethylcartx)ny1amino-1 ,2,3,4-tetrahydroquinoline to give the title compound. 

Step I?) Trans-4~(4-amiiTQmethylph^ 
nyl>1.2.3.4-tetrahydroquinoline hyd rochloride 

This compound was prepared by the method given in Example 77 using trans -4-(4-tertiary-buty1oxycarbony1ami- 
ncphenyl)methylcarbOTylaiTunc-5,7<ti^ 
line in place of lr3n§-4-(4-tertiary-kxrtyloxy 

methoxycarDonyl-1,2,3,4-tetrahydroquinoline to give the title compound, m.p. 195-197°C dec. 
EXAMPLE 1 23 

Trans-4-(4-aminpmethylphenvQm^^ 
hydrochloride 

This compound was prepared by the methods given for Example 1 16 followed by Example 77 using n-hexanol in 
place of 1 -hydroxy- N-m ethyl acetamide to give the title compound as colourless solid, m.p. 249-251 °C. 

EXAMPLE 124 

Tablet Preparation 

Tablets containing 1.0, 2.0, 25.0, 26.0, 50.0 and lOO.Omg, respectively, of: 
Trans-2-carboxy-5^<lichloro-4-ph 
Trans-2-carboxv-5.7-dichloro-4-ben^ 
Trans-2-carboxy-5.7<lichloro-4-phenylam 

Trans-2-methoxycarbonyl-4-(4-aminomethy1phenyl) methylcarbonylamino-5.7-dichloro-1.2.3.4-tetrahvdroquino- 
line hydrochloride 



TABLE FOR DOSES CONTAINING FROM 1-25MG OF THE ACTIVE COMPOUND 




Amount-mg. 


Active Compound 


1.0 


2.0 


25.0 


Microcrystaliine cellulose 


49.25 


48.75 


37.25 


Modified food corn starch 


49.25 


48.75 


37.25 


Magnesium stearate 


0.50 


0.50 


0.50 



TABLE FOR DOSES CONTAINING FROM 26-100MG OF THE ACTIVE COMPOUND 




Amount-mg 


Active Compound 


26.0 


50.0 


100.0 


Microcrystaliine cellulose 


52.0 


100.0 


200.0 


Modified food corn starch 


2.21 


4.25 


8.5 


Magnesium stearate 


0.39 


0.75 


1.5 
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All of the active compound, cellulose, and a portion of the corn starch are mixed and granulated to 1 0% corn starch 
paste. The resulting granulation is sieved, dried and blended with the remainder of the corn starch and the magnesium 
stearate. The resulting granulation is then compressed into tablets containing 1.0mg, 2.0mg, 25.0mg, 26.0mg, 50-0mg, 
and 100mg of active ingredient per tablet. 

Claims 

1 . A compound of formula HC or a salt thereof: 




(IIC) 



wherein 

R 1 represents a carboxy group or a group which is convertible thereto in vivo ; 
R 2 represents hydrogen; 

R 5 . R 6 , R 7 and R 8 independently represent hydrogen, halogen, cyano, trifluoromethyl, nitro, hydroxy, amino, 
carboxy. C^e alkyl, alkoxy, C^e alkylthio or C^. 6 alkoxycarbonyl; and 

R a and R b independently represent hydrogen; or C^. 6 alkyl, C2-6 alkenyl, C3.7 cycloalkyl, C3.7 cycloalkylfC!. 
6 )alkyl, aryl selected from phenyl, naphthyl and fluorenyl, arylfC^alkyl, C3.7 heterocycloalkyl, C3.7 heterocy- 
cloalkylfC^alkyl, heteroaryl selected from pyridyl, quinolyl, isoquinolyl, pyridazinyt, pyrimidinyl, pyrazinyl, 
pyranyl, furyl, benzofuryl, thienyl, benzthienyl, indolinyl, tmidazolyl, oxadiazolyl, thiadiazolyl and tetrazolyl, or 
heteroaryl(C 1 _ 6 )alkyl, any of which groups may be optionally substituted by one or more groups selected from 
methyl, ethyl, phenyl, chloro, aminomethyt, aminoethyl, arrtinopropyl, aminobutyl, methylaminomethyl, dimeth- 
ylaminomethyl, aminopropynyl, aminobutynyl, hydroxy, methoxy, phenoxy, nitro, cyano, carboxy. acetyl, amino 
and acetylamino. 

2. A compound as claimed in claim 1 wherein R a is hydrogen and R b represents phenyl or benzyl, optionally substi- 
tuted by an aminomethyl or aminoethyl group. 

3. A compound of formula MD or a salt thereof: 




(MO) 

wherein R 1 . R 2 , R 5 , R 6 , R 7 and R 8 are as defined in claim 1; R a and R' independently represent hydrogen. C^ 6 
alkyl or aryl selected from phenyl, naphthyl and fluorenyl; R b represents C3.7 cycloalkyl, aryl selected from phenyl 
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naphthyl and fluoroenyl, or aryl(C v6 )alky1, any of which groups may be optionally substituted by one or more 
groups selected from methyl, ethyl, chloro. iodo. methoxy and nrtro; and X represents oxygen or sulphur. 

4. A compound as claimed in claim 3 wherein R a and R' independently represent hydrogen, methyl, ethyl or phenyl; 
5 and R b represents cyclohexyl, phenyl, naphthyl or benzyl. 

5. A compound as claimed in claim 4 wherein R a and R j both represent hydrogen; and X represents oxygen. 

6. A compound as claimed in any one of the preceding claims wherein R 8 represents hydrogen, and R 5 , R 6 and R 7 
to independently represent hydrogen, halogen or alkyl. 

7. A compound as claimed in claim 1 selected from: 
4*eruoylamino-2<artxjxy-5,7<lichto 

4^cetylamino-2^rboxy-5,7-^chloro-1,2,3,4-tetrahydroquinoline; 
is 2-carboxy-5.7-di<^loro-4-cyclohexy1<ai^^ 
4-benzylcarbony1amino-2-carboxy-5,7-di^ 
2<art»xy^-(4<hloropheny1carbonyta^ 
2-carboxy-5,7-dichloro-4-(4-pyridylcarbonylamm^ 

2-carboxy-5, 7-dichloro-4-[2-(2-ami ncphenethy1)]carbonylamino-1,2,3,4-tetrahydroquinoline; 
20 2<^rboxy-5,7-dichloro-4-n-propylcarbonylamino-1 ,2,3,4-tetrahydroquinoline; 

2K»rboxy-5 i 7-dichloro-4-(4-methoxyphenylcarbonylami no)- 1 , 2, 3 ,4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(2-methoxybenzylcarbonylamino)- 1 ,2 ,3 . 4-tetrahydroquinoline; 

2K»rboxy-5,7-dichloro-4-(2-metriylbenzyl<»to 

2-rart»xy-5.7-dichloro-4-(a-methoxybenzy1ra 
25 2-carboxy-57<lichloro^-(2-nitrobenzyicarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

4-(4'-bipheny1carbony1amino)-2K»rboxy-5,7-di^ 

2<arboxy-5,7<lichlora^-isopropylcait)onylamino-1^ 

2-carboxy -4-(2-chlorophenylcarbonylami no)-5, 7-dichloro- 1 ,2,3, 4-tetrahydroquinoline; 

2-carboxy-5,7-dichloro-4-(1 -naphthylcarbonylami no)- 1 ,2,3,4-tetrahydroquinoline; 
30 2-carboxy-5,7-dichloro-4-(2-naphtriylcar^ 

2-cartx>xy-5,7-dichloro-4-(2-furylcarbonylam^^^ 

2^rtx>xy-5,7Kiichloro-4-(2-me^phenylcarbonylarruno^ 

2^rtx>xy-5 l 7Kji<^loro-4-(2-phenethylcarbonylamino)-1, 2,3,4-tetrahydroquinoIine; 

2-carboxy-5, 7-dichloro-4-(2-phenyl ethenylcarbonylamino) - 1 f 2 , 3 ,4-tetrahydroquinoline; 
35 2-carboxy-5.7-dichloro-4-(2-thienylmethylcai^ 

2-carboxy-4-(3-chlorophenylcarbonylamino)-5. 7-dichloro- 1 ,2 ,3, 4-tetrahydroquinoline; 

2-carboxy-5, 7-dichloro-4-(3-phenylpropylcarbonylamino)- 1 ,2,3, 4-tetrahydroquinoline; 

2-<»rboxy-5,7-di<*loro-4-(9-fluorenylc 

2-carboxy-4-cyclohexylmethylcarbonylamino-5,7-dichloro-1,2,3,4-tetran^ 
40 2-carboxy-4-(2-chlorobenzylcartx)nylamino)-5,7-dichloro-1,2 t 3 l 4-tetrahydroquinoline; 

2-carboxy-4-(3-chlorobenzylcarbonylamino)-5,7-dichloro- 1 ,2, 3,4-tetrahydroquinoline; 

2-carboxy-4-(4-chlorobenzylcartx)nylamino)-5.7-dichloro-1,2.3.4-tetrahydro^ 

2-carboxy-5,7-dichloro-4- (4-methytbenzytcarbonylamino)- 1 .2 ,3 ,4-tetrahydroquinoline; 

2-carboxy-5.7-dichloro-4-(4-methoxybenzy^ 
45 2-cartoxy-5,7<lic*loro-4-(4-nitrobera 

2-carboxy-4-(3-cyanopheny1carbonylamino)-5,7-d^ 

2-cail30xy-5,7<lichloro-4-(2,3<lihydroM^ 

2-rartoxy^-[2-(carbcxyethyl)^ 

4-[3-(aminomethyl)phenylcartx)nylamino]-2-carboxy-5,7-dichloro-1 > 2 i 3 < 4-te^ 
so 4-[3-{aminomethyl)phenylcarbonylamino]-5,7-dichloro-2-methoxycarbonyl- 1 ,2,3,4-tetrahydroquinoline; 

4-{4-{aminomethyQphenylcarbonylamino]-2-carboxy-5,7-dichloro-1,2 l 3.4-tetrah^ 

4-[4-(aminomethy0phenylcarbonylamino]-5,7-dichloro-2-methoxycarbonyl- 1 ,2,3,4-tetrahydroquinoline; 

4-[4-{2-aminoeth^phenylcarbony1amino]^^ 

4-[4^2-aminoetriy0phenylcartxxiy1arruno]-5,7-dichloro-2-n^ 
55 2^rt»xy-5J<iichloro^-(3-methy1benzylcarbonylamino)-1 ,2,3,4-tetrahydroquinoline; 

2-wi1x)xy-5,7KJichloro-4-(3-nitrobenzy1carl3onylamino)^ 

2-carboxy-5,7<iichloro-4-(3-methoxybenzylcartx)nylam!no)-1, 2,3,4-tetrahydroquinoline; 
2-carboxy-5,7-dichloro-4-(1 - naprtthylmethyl carbon ylarnino)-1 ,2,3,4-tetrahydroquinoline; 
2^rtx>xy-5,7<Jichloro-4-(2-naphtri^ 



44 



EP 0 386 839 B1 



2-<»rboxy-5.7Kiichlorc^-(3-thienylmethv^^ 
2<»rtx>xy-5.7KJichlorc^-(2 f (HJichlorc^ 

4«(3-ami nopropyl)carbonylamino-2-carboxy-5 ,7-dichloro-1 ,2,3, 4-tetrahydroquinoline; 

4-(2-aminoethyOcarbonylamino-2^rbcocy-5,7-d^^ 

4-(4-aminobutyl)carbonylamino-2-cailDOxy-5,7-d^ 

2K»rboxy-5,7Kiichloro^-(4-piperidylmethylcarbonylamino)-1 ,2 .3 ,4-tetrahydroquinoline; 

4-{4-(aminometriy1)ttenzylcart>onylam 

4-I4-(anrinomethyl)benzylc»rbonylam 

4-[4-(2-aminoethyl)benzylcartx)nylami no] -2-carboxy-5, 7-dich!oro- 1 ,2 ,3,4-tetrahydroquinoline; 

4-[4-(2-aminoethy0benzylcartx>n^am^ 

2^rtoxy-5.7-dichloro-4-[4-(N-methylarra^^ 

5.7<iichloro-2-methoxyrartx>nyl^ 

5,7-dichloro-4-[4-(N,N-dimethyanrunomett^ 

line; 

2-cartX3xy-5,7-dichloro^-[4-(N,N-dimemy1ar^^ 

4-[4-(3^minoprop-2-yny0benzylcarbonylamino]-2-carboxy-5,7Kiichloro 

4-[4-(3^minoprcp-2-ynyl)berizylcarbonyiamino]^^^ 

444-(3^minopropyi)benzyicartx>nylamino]-2-cartx>xy-5, 7-dichloro- 1 ,2,3, 4-tetrahydroquinoline; 
4-[4-(3-aminopropyl)benzylc»rbonylaminoJ-5 f 7^ 
4-[4-(4-aminobut-2-yiTy0benzylrarbonylamino]^ 
4-[4-(4^minobut-2-ynyl)benzylrarbonylamino]^ 

4-[4-(4-aminobutyl)benzylcail3onylamino]-2K» ,2,3,4-tetrahydroquinoline; 
4-[4-(4^minobutyl)benzylcarbonylamino]-5,7-dic^^ 

4-[3-(aminometriyl)benzylcarbonylami no]-2-carboxy-5, 7-dichloro- 1,2,3,4-tetrahydroquinoline; 

4-[3-(aminometh^)benzylcarton^amir^^ 

4-[2-(aminomethyl)benzy!cartx)nylamino]-2-cartx)xy-5,7-^ 

4-[2-(aminometTTyl)benzylcartx>r^ 

4-[2-(4-(aminomethyl)pheriyl)ethylcart^ 

442<4-(aminomethyl)pheriy0ethylcarbonyta^ 

4-(4-aminobenzy1carbonylamino)-2-carboxy-5,7-dicN^ 

2-rarboxy-4-(2-rarboxyphenylcarbonylam^ 

2-cartx«y-4-(4-chloro-3-nitrobenzyl carton^ 

2-cartx>xy-5,7KJichloro^-(4-hydraxy-3-nfr^ 

2-<»rt»xy-5,7<lichloro-4-(dipheny1meth^ 

2-carboxy-5.7-dichloro-4-(1 -phenylethyl)carbonylamino-1 ,2,3,4-tetrahydroquinoline; 
4-(4^cetylbenzylcartx>nylamino)-2^rboxy- 

2-carboxy-5,7-dichloro-4-phenoxymethylcaitx)nylaiTuno- 1 , 2,3,4-tetrahydroquinoline; 

2-cart»xy-5,7KJichloro^-(4-ethylbenz 

2-rartx)xy-5,7^ichloro-4-(4-hydraxybenzv^ 

4-(4-acetamidobenzylcan^^amino)-2K»rboxy-5,7-dichloro-1, 2,3,4-tetrahydroquinoline; 

4-benzylcarbonylamino-2-(t-butylcaibonyloxy)methoxycarto 

4-benzylcarbonylamino-5,7<iichloro-2-(me^ 

4-benzylcarbonylaminc-5,7«iichloro-2-[2-(N,N 

rahydroquinofine; 

4-benzylcarbonylamino-5, 7-dichloro-2-[2-( N , N-di methylamino)ethoxycarbonyl]-l, 2,3,4-tetrahydroquinoline; 
4-benzylcarbonylamino-5,7-dichloro-2-[3-(N,N^ 

4-benzylcarbonylamino-5, 7-dichloro-2-[2-( N , N-di methylamino) ethylaminocarbony1]-1 ,2,3,4-tetrahydroquinoline; 

4-[4-(aminomethyl)benzylcarbonylamino]-^^ 

roquinoline; 

4-[4-(arninomethyl)benzylcarbonylamino]-5,7-dichloro-2-hexyloxyc^ 

and salts thereof; wherein the relative orientation of the substrtuents at the 2- and 4-posrtions of the tetrahyd roqui- 
noline ring system is trans . 

A compound as claimed in claim 3 selected from: 
2-rartx)xy-5,7Klichloro^-phenylar^^ 

4-benzylaminocarbonylami no-2 -carboxy-5,7-dichloro- 1 ,2, 3. 4-tetrahydroquinoline; 
2-<^rtoxy-5,7-dichlorc^-(2-nrtrcph 

2-carboxy-5,7-dichIoro-4-(2-methoxyphenylami nocarbonylamino)- 1 ,2,3,4-tetrahydroquinoline; 
2-carboxy-5, 7-dichlorc-4-(2-methylphenylaminocarbonylamino) - 1 ,2,3,4-tetrahydroquinoline; 
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2-<»rboxy-4-(2-chlorcf3heiiylaiTTinoc^^ 
2K»rboxy-4-(4-chloropheny!aminoc^^ 

2-rarboxy-57-dichloro-4-(4-methytphenyta^^ ,2,3,4-tetrahydroquinoline; 

2-cartx>xy-5,7<lichloro-4-(4-methoxyphen 

2-<»rtx)xy-5,7-dichloro-4-(4-nitrophenyla 

2-carboxy-5 jKjich!oro^-(4-iodopheny1aminocarbonylamino)- 1 ,2.3.4-tetrahydroquinoline; 

2<arboxy-5,7-dichloro-4-[phenylamirToca 

2-carboxy-5,7-dichloro-4-[(N-methyl^^^ 

2-cart»xy-5,7Kiichloro-4-phenylaminothic^ 

2K»rboxy-5,7<lichloro-4-(3-methoxyphenyta^ 

2-cart»xy-57<lichloro-4-(3-methy1phen^ 

2-<»rboxy-4-(3-chlorophenylarrrinoc^^ 

2-<»rtx>xy-57Kiichloro-4-(3-nitrophen^ 

2-carboxy-5,7-dichloro-4-(1 -naphthy1aminocartx>ny1amino)-1 ,2,3,4-tetrahydroquinoline; 
2K»rtxwy-4-cyclohexylaminocartx>nylamino-5 ,7-dichJoro- 1 ,2,3,4-tetrahydroquinoline; 
2-carboxy-5,7KJichloro-4-[N-methy1-N-^ 
2K»rboxy-5,7-dichloro-4-(N,N<li^enylam 

2K»rtx>xy-5,7<lichloro^-(4-ethylphenyl)amirKX»rbonylami no- 1 ,2,3,4-tetrahydroquinoline; 

2<artx>xy-5,7<lic^loro-4-(N-ethyl-N-pher 

5,7^ichloro-2-[2-(N,N-dimethyfamino)eth^ 

line; 

and salts thereof; wherein the relative orientation of the substituents at the 2- and 4-positions of the tetrahydroqui- 
noline ring system is trans . 

9. 7rans-2-cartx)xy-5,7-dichloro-4^ or a pharmaceutical^ 
acceptable salt thereof. 

10. A pharmaceutical composition comprising a compound as claimed in any one of the preceding claims in associa- 
tion with a pharmaceutical^ acceptable earner. 

11. The use of a compound as claimed in any one of claims 1 to 9 for the manufacture of a medicament for the treat- 
ment and/or prevention of neurodegenerative disorders. 

12. A process for the preparation of a compound as claimed in any one of claims 1 to 9, which process comprises: 

(A) reduction of a quinoline derivative of formula IV: 




(IV) 

wherein R 1 , R 2 , R 5 , R 6 , R 7 and R 8 are as defined in claim 1 , and R 4 represents -NRaQOR 6 or -NRfcXNFPR 6 
as defined in claims 1 and 3 respectively; or 

(B) reaction of a compound of formula A-COR b with a compound of formula V: 
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R 5 NHR° 




(V) 



is wherein the relative orientation of the R 1 and -NHR* substituents is trans : R 1 , R 2 , R 5 . R 6 , R 7 . R 8 , R a and R b 

are as defined in claim 1 ; and A represents a leaving group; or 

(C) reaction of a compound of formula X, or a protected derivative thereof, with a compound of formula XI, or 
a protected derivative thereof: 



20 



25 




(x) 



35 



wherein R 1 , R 2 and R 5 to R 8 are as defined in claim 1 , and R 4 is as defined above; followed, where necessary, 
by removal of the protecting groups. 

Patents nsprQche 

1 . Eine Verbindung der Formel IIC Oder ein Salz davon: 



40 
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R hL . N R ° C 0 R b 




(IIC) 



worin 

55 

R 1 eine Carboxygruppe Oder eine Gruppe, die in vivo in diese umwandelbar ist, bedeutet, 
R 2 Wasserstoff bedeutet, 

R 5 , R 6 , R 7 und R 8 unabhangig voneinander Wasserstoff, Halogen, Cyano, Trifluormethyl, Nitro, Hydroxy, 
Amino, Carboxy, C^-Alkyl, C^e-Alkoxy, Ct.g-Alkylthio Oder Cve-Alkoxycarbonyl bedeuten, und 
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R a und R 6 unabhangig voneinander Wasserstoff bedeuten oder C^-Alkyl, C^-Alkenyl, C^-Cycloalkyl. C3. 
y-CycloalkyHC^-alkyl, Aryl, ausgewahlt aus Phenyl, Naphthyl und Fluorenyl. Aryl-(C 1 . 6 )-alkyl, C^rHetero- 
cycloalkyl, C 3 . 7 -H6terocycloalkyl-(C 1 .6)alky1 l Heteroaryl, ausgewahlt aus Pyridyl, Chinotyl, Isochinolyl, Pyrida- 
zinyl, Pyrimidinyl, Pyrazinyl, Pyranyl, Furyi, Benzofuryl, Thienyi, Benzthienyl, Indolinyl. Imidazolyl, Oxadiazolyl, 
5 Thiadiazolyl und Tetrazolyl, Oder Heteroaryl^C^J-alkyl, wobei irgendwelche dieser Gruppen gegebenenfalls 

substituiert sein kOnnen durch eine Oder mehrere Gruppen, ausgewahlt aus Methyl, Ethyl, Phenyl, Chlor, Ami- 
no methyl, Aminoethyl. Aminopropyl. Aminobutyl, Methylaminomethyl, Dimethylaminom ethyl, Aminopropinyl, 
Aminobutinyl, Hydroxy, Methoxy, Phenoxy, Nitro, Cyano, Carboxy, Acetyl, Amino und Acetylamino. 

10 2. Eine Verbindung wie in Anspruch 1 beansprucht, worin R a Wasserstoff ist und R b Phenyl oder Benzyl, gegebenen- 
falls durch eine Aminomethyl- oder Aminoethylgruppe substituiert, bedeutet. 

3. Eine Verbindung der Formel IID oder ein Salz davon: 



15 



20 




b 



worin R 1 , R 2 , R 5 , R 6 , R 7 und R 8 wie in Anspruch 1 definiert sind; R a und R' unabhangig voneinander Wasserstoff. 
C^-Alky! oder Aryl, ausgewahlt aus Phenyl, Naphthyl und Fluorenyl, bedeuten; R b C^y-Cycloalkyl. Aryl, ausge- 
30 wahK aus Phenyl, Naphthyl und Fluorenyl, oder Ary1-(C 1 . 6 )-alkyl bedeutet, wobei irgendwelche dieser Gruppen 
gegebenenfalls substituiert sein kOnnen durch eine oder mehrere Gruppen, ausgewahlt aus Methyl, Ethyl, Chlor, 
lod, Methoxy und Nitro; und X Sauerstoff oder Schwefel bedeutet. 

4. Eine Verbindung wie in Anspruch 3 beansprucht, worin R a und R' unabhangig voneinander Wasserstoff, Methyl, 
35 Ethyl oder Phenyl bedeuten, und R b Cyclohexyl, Phenyl, Naphthyl oder Benzyl bedeutet. 

5. Eine Verbindung wie in Anspruch 4 beansprucht, worin R a und R' beide Wasserstoff bedeuten, und X Sauerstoff 
bedeutet. 

40 6. Eine Verbindung wie in irgendeinem der vorhergehenden Anspruche beansprucht, worin R 8 Wasserstoff bedeutet, 
und R 5 , R 6 und R 7 unabhangig voneinander Wasserstoff, Halogen oder C^e-Alkyl bedeuten. 

7. Eine Verbindung wie in Anspruch 1 beansprucht, ausgewahlt aus: 
4-Benzoylamino-2K»rboxy-5,7<lichlor-1,2 l 3 l 4-tetrahydrochinolin, 
45 4-Acetylamino-2-carboxy-5,7-dichlor- 1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5, 7-dichlor-4-cyclohexylcarbonylamino- 1 ,2,3,4-tetrahydrochinolin, 
4-Benzylcarbonylamino-2-carboxy-5,7-dichlor-1 ,2,3,4-tetrahydrochinolin, 
2-Carbcxy-4-(4-chlorphenylcarbonylam 

2-Cartx>xy-5,7Kjichlor-4-(4-pyridylcai1x)nylamino)-1 ,2,3,4-tetrahydrochinolin, 
so 2-Carboxy-5,7<lichlor-4-[2-(2-aminophenethyl)]c»rbonylamino-1,2,3,4-tetrahv^ 

2-Carboxy-5, 7-dichlor-4-n-propylcarbonylamino-1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5, 7-dichlor-4-(4-methoxyphenylcarbonylamino)- 1 ,2 ,3 , 4-tetrahydrochinolin, 

2-Carboxy-5,7<lichlor-4-(2-metr»xybertt^ 

2-Carboxy-5,7<lichlor-4-(2HTiethylbenzv^ 
55 2-Carboxy-5.7<lichlor-4-(a-methoxybenzylcarbonylarnino)-1,2,3,4-te^ 

2<Jartx^-5,7<lichlor-4-(2-nitrobenzylcarbonylarnino)-1 ,2,3,4-tetrahydrochinolin, 

4-(4'-Biphenylcarbonylamino)-2-carboxy-5,^ 

2-Carboxy-5 t 7«dichlor-4-isopropylcarbonylami no- 1 ,2,3 , 4-tetrahydrochinolin, 
2-Carboxy-4-(2-chlorphenylcarbonylamino) -5,7-dichlor- 1 ,2,3, 4-tetrahydrochinolin, 
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2-Carboxy-5,7-dichlor-4-(1 -naphthytcartxjnylamino) -1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5,7-dichlor-4-(2-naphthy1can^^ 
2-Carboxy-5,7-dichlor-4-<2-furyt(»rlDor^^ 
2-Carboxy-5.7-dic*lor-4-{2-methy1phenylcarto 

2-CarbQxy-5,7-dichlor-4-(2-phenethylcartx)nyt amino)- 1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5 ,7-dichlor-4-<2-phenylethenylcarbonylamino)- 1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5, 7<lichlor-4-(2-thienylmethylcarbony1am!no)- 1 , 2 ,3,4-tetrahydrochinolin, 

2-Carboxy-4-(3-chiorpheny1carbonyIai™ 

2-Carboxy-5.7-dichlor-4-(3i>henylpro 

2-Carboxy-5,7<iichlor-4-(9-fluorenyl(»rbor^ 

2-Carboxy-4-cydohexy1methyl(»rtx>n^ 

2-Carboxy-4-(2-chlorbenzylcarbonylamino)-5,7-dichlor-1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-4-(3-chlorbenzylcarto 

2-Cartx)xy-4-(4-chlorbenzylcarbonylami no)-5, 7-dichlor- 1 ,2 ,3, 4-tetrahydrochinolin, 

2-Cartx>xy-5J-dichlor-4-(4-methylben2ylcartx)nytamino)-1,2 l 3,4-tetra 

2-Carboxy-5, 7<lichlor-4-(4-methoxybenzylcarbonytami no) -1 , 2,3 ,4-tetrahydrochinolin, 

2-Cart>oxy-5,7-dichlor-4-(4-nitrobenzylcar^ 

2-Carboxy-4-(3-cyanophenyl<Eutx)nylamin^^ 

2-Carboxy-5, 7-dichlor-4-(2 ,3-dihydroi ndol- 1 -ylcarbonylamino)- 1 , 2, 3,4-tetrahydrochinolin, 
2-Carboxy-4-[2-(<»rboxyetriyl)carto^ 

4-[3-( Aminomethyl)phenylcarbonylaminoJ-2 -carfooxy-5, 7-dichl or-1 ,2,3,4-tetrahydrochinolin, 

4-[3-(Aminomethyl)phenylcarbonylamino]-5,7-di^ 

4-[4-(Aminomethyl)phenylcarbonylami 

4-[4-(Aminomethyl)phenylcarbonylamino]-5,7-cfichlor-2-methoxyc^ 

4-[4-(2-Aminoethyl)phenylcart>onylamino]-2-cartx>xy-5 

4-[4-(2-Aminoethyl)phenylcart>onylamino]-5,7<0chIor-2-m 

2-Carboxy-5,7-dichlor-4-(3-metriylben2y1carbonylarnino)-1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5, 7«dichlor-4-(3-nitrobenzylcarbonylamino)- 1 .2 ,3 ,4-tetrahydrochinolin, 
2-Carboxy-5, 7-dichlor-4-(3-methoxybenzylcarbonylami no) -1 ,2, 3 ,4-tetrahydrochinolin, 
2-Carboxy-5,7-dichlor-4-(1 -naphthylmethylcarbonylarnino)-1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5,7-dichlor-4-(2-naphthy1meth^ 
2-Carboxy-5,7-dichlor-4-(3-thienytmeth^ 
2-Carboxy-5,7-dichlor-4-(2,6<lichlort>era^ 
4-(3-Aminc>propyi)rarbony1arTU 

4-(2-Aminoetriyl)cartx)nylamino-2-carboxy-5,7-dichlor-1 l 2 l 3 l 4-tetra 
4-(4-Aminobutyl)carbony1amino-2-carboxy-5, 7-dichlor- 1 ,2,3 ,4-tetrahydrochinolin, 
2-Carboxy-5,7-dichlor-4-{4-piperidylmethyicarbony1arrdno 

4-[4-( Aminomethyl)benzylcarbonylami nol -2-carboxy-5, 7-dichlor- 1 ,2 ,3, 4-tetrahydrochinolin, 

4-[4-(Aminomethyl)beruylcartx)nylarri^ 

4-[4-(2-Aminoethyl)berizylcarbonylamino^ 

4-[4-(2-Aminoethyl)ben2ylcarbonylaminol-5. 7-dichlor-2 -m ethoxycarbonyl- 1,2 ,3, 4-tetrahydrochinolin. 

2-Carboxy-5,7-dichlor-4-[4-(N-methylaminomethyl)ben2y1carbonylam 

5,7-Dichlor-2-methoxycarbonyl-4-[4-(N-methyla^ 

5,7-Dichlor-4-[4-(N,N-dimethy1aminom ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5,7<lichlor-4-[4-(N,N-dimethylaminometriyl)benzylc^ 

4-[4-(3-Airunoprop-2-inyl)benzylrarbon^ 

4-[4-(3-Aminoprop-2-inyl)benzylc»^ 

4-[4-(3-Aminopropyl)benzylcartx^ 

4-[4-(3-Arninopropyl)benzylcarbonylarni nol -5, 7-dichlor-2-methoxycarbonyl-1 ,2,3,4-tetrahydrochinolin, 

4-[4-(4-Ami nobut-2-inyi)benzylcarbonylami no] -2-carboxy-5, 7-dichlor- 1 ,2,3,4-tetrahydrochinolin, 

4-[4-(4-Ami nobut-2-iny1)benzylcarbonylami no] -5, 7-dichlor-2-methoxycarbonyl-1 ,2,3,4-tetrahydrochinolin, 

4-[4-(4-Aminobutyl)benzy1cartx>nylamino]-2-c^^ 

4-[4-(4-Aminobutyl)benzy1carbonylamin^^ 

4-[3-(Aminometriyl)benzy1carbonylamino]-2-carboxy-5,^ 

4-[3-(Aminomethy1)beruy1carbonylar^^ 

4-[2-(Airiinometriyi)beruy1cartx>nylar™^ 

4-[2-(Aminomethyl)beiizy1carbonylamino]^^^ 

4-[2-(4-(Anronometriy1)phenyl)ethy1carto 

4-[2-(4-(Aminomethyl)phenyl)etriylcartx)nylamino]-5,7^ 
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4-<4-Aminctenzytcartx>nylamino)-2-cartx^ 

2-Carboxy-4-(2-carboxyphenylcai1w 

2-Carboxy-4-(4K*lor^-nrtroteruylcato 

2-Cartxwy-5,7-dichlor-4-(4-hydroxy-3-nfr^ 

2-Carboxy-5.7-dichlor-4-(diphenylmeth^^ 

2-Carboxy-5,7-dichlor-4-(1 -pherrylethyQcarbonylarruno-l ,2,3,4-tetrahydrochinolin, 

4^4-Acetylbenzy1cart)onylamino)-2<artx>xy-5,7-clichlor- 1 ,2 ,3 ,4-tetrahydrochinolin, 

2-Carboxy-5, 7-dichlor-4-phenoxymethylcartx>nylami no- 1 ,2,3.4-tetrahydrochinolin, 

2-Carboxy-5, 7<lichlor-4-(4-ethylbenzylcarbony1amino) -1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5,7-dichlor-4-(4-hydroxybenzv^ 

4-(4-Acetamidobenzylcarbonylamino)-2-^ 

4-Benzylrartx)nylamino-2-(t-butylcar^ 

4-Benzy1car1x)ny1amino-5J<lichlor-2-(methylamincra 

4-Benzylcart>onylamino-5,7<lichlor-2-[2-(N.N^ 

hydrochinolin, 

4-Benzylcarbonylamirio-5,7-dichlor-2-[2-(N,N<]im 

4-Benzyicartx)nyiarrdrK^5jKjichlor-2-p-(N,N-dimethy1anra 

4-Benzylcart)onylanrtirK^5,7-dichlor-2-[2-(N^^ 

4-{4-(Aminomethyl)benzylcarbonylar^^ 

drochinolin. 

4^4-(Aminomethyl)benzylcartx>i^ 

und Salzen davon, worin die relative Orientierung der Substttuenten in der 2- und 4-Stellung des Tetrahydrochino- 
lin-Ringsystems trans ist. 

8. Eine Verbindung wie in Anspruch 3 beansprucht. ausgewahrt aus: 
2-Carboxy-5, 7-dichlor-4-phenylami nocarbonylamino- 1 ,2 ,3,4-tetrahydrochinolin, 
4-Benzylaminocartx)nytamino-2-caitx)xy-5,7-dichlor-1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5,7-dichlor-4-(2-nrtrophenylaminocarbonylami no)- 1 , 2,3 ,4-tetrahydrochinolin, 
2-Carboxy-5, 7-dichlor-4-(2-methoxyphenylaminocarbonylamino)- 1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5,7KJichlor-4-(2-metriylphenylaminc)carbonylan^ 
2-Car1x>xy-4-(2-chlorphenylaminocarbon^^ 
2-Carboxy-4-(4-<*lorphenylaminocarbonyIam 
2-Cartxwy-5,7-dichlor-4-(4-metliylph 
2-Carboxy-5,7<jichlor-4-(4-metrK>xyphenytaminocarbonyl^ 
2-Carboxy-5,7<lichlor-4-(4-nrtrophenylaminocarbonylamirK))-1,2,3^ 

2-Carboxy-5, 7-dichlor-4-(4HOdphenylaminocarbonylamino) - 1 , 2, 3.4-tetrahydrochinolin, 
2-Carboxy-5, 7<iichlor-4-[phenylajTiinocarbonyl(N-methyl)amino]- 1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5.7<lichlor-4-[(N-metriy1-N-phenyl)aminocarbonv^ 
2-Carboxy-5.7<lichlor-4i3henylamirKrtN 
2-Carboxy-5,7<lichlor-4-(3-metrioxyphenyiaminocartx)n^ 

2-Carboxy-5,7KlichloM-(3HTiethylphenylaminocarbonylamino)-1, 2,3,4-tetrahydrochinolin, 
2-Carboxy-4-(3-chlorphenylarninocarbonylamino) -5,7-dichlor- 1 ,2,3,4-tetrahydrochinolin, 
2-Carboxy-5,7Klichlor-4-(3-nitrophenylamino^ 

2-Carboxy-5,7-dichlor-4-(1 Hiaprrthylarninocarbonylamino)-1 ,2,3,4-tetrahydrochinolin, 

2-Cartxsxy-4-cyclohexylaminocarbCfiylam!no-5,7-dichlor-1,^ 

2-Carboxy-5,7-dichlor-4-[N-methyi-N-(4-methylphenyl)arrti 

2-Carboxy-5, 7-dichlor-4-(N,N-diphenylamino)carbonylamino-1 ,2,3,4-tetrahydrochinolin, 

2-Carboxy-5, 7-dichlor-4-(4-ethylpheny0ajriinocarbcfiylarnino-1 ,2,3,4-tetrahydrochinolin, 

2^arboxy-5, 7-dichlor-4-(N-etriyt^ 

5,7-Dichlor-2-{2-(N,N-dimethylamino)et^ 

lin 

und Salzen davon, worin die relative Orientierung der Substituenten in der 2- und 4-Stellung des Tetrahydrochino- 
lin-Ringsystems trans ist. 

9. Trans-2-Cart>oxy-5,7-dichlor-4-phenylan™nocarbon tetrahydrochinolin Oder ein pharmazeutisch 
annehmbares Salz davon. 

10. Eine pharmazeutische Zusammensetzung mit einer wie in irgendeinem der vorhergehenden AnsprOche bean- 
spruchten Verbindung in Verbindung mit einem pharmazeutisch annehmbaren Trager. 
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11. Die Verwendung einer wie in irgendeinem der AnsprQche 1 bis 9 beanspnjchten Verbindung zur Herstellung eines 
Medikaments zur Behandlung und/oder VerhOtung von neurodegenerativen Storungen. 

12. Ein Verfahren zur Herstellung einer wie in irgendeinem der AnsprQche 1 bis 9 beanspruchten Verbindung, wobei 
dieses Verfahren umfaBt: 

(A) Reduktion eines Chinolinderivats der Formel IV: 




( iv) 

worin R 1 , R 2 . R 5 , R 6 . R 7 und R 8 wie in Anspruch 1 definiert sind, und R 4 -NR'HDOR 13 Oder -NR'CXNR a R b 

bedeutet, die wie in den AnsprOchen 1 bzw. 3 definiert sind. Oder 

(B) Umsetzung einer Verbindung der Formel A-COR b mil einer Verbindung der Formel V: 



R 5 NHR° 




(V) 



worin die relative Orientierung der R 1 - und -NHR a -Substituenten trans ist, R 1 , R 2 , R 5 , R 6 , R 7 , R 8 , R a und R b 
wie in Anspruch 1 definiert sind, und A eine Abgangsgruppe bedeutet, Oder 

(C) Umsetzung einer Verbindung der Formel X Oder eines geschOtzten Derivats davon mrt einer Verbindung 
der Formel XI oder einem geschOtzten Derivat davon: 



R 5 




worin R 1 , R 2 und R 5 bis R 8 wie in Anspruch 1 definiert sind und R 4 wie oben definiert ist, gefolgt. wo notwen- 
dig, von Entfernen der Schutzgruppen. 
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Re vendi cations 

1. Un compos 6 de la formufe IIC ou un sel de celui-ci: 




(IIC) 

dans laquelle 

R 1 reprise rrte un groupe carboxy ou un groupe qui est convertible in vivo en celui-ci; 
R 2 represente de I'hydrogene; 

R 5 , R 6 , R 7 et R 8 representent, de facon independante, un groupe hydrogene, halogene, cyano, trtf luorome- 
thyle, nitro, hydroxy, amino, carboxy, alkyle en k C 6 , alcoxy en C A k C 6 , alkylthio en k C 6 , ou alcoxy-car- 
bonyle en k C 6 ; et 

R a et R b representent independamment de I'hydrogene ou un groupe alkyle en Cj k C 6 , alcenyle en C2 k C 6 , 
cycloalkyle en C 3 k O?, cydoalkyle en C3 k Cy-alkyl (en C 1 k C 6 ), aryle choisi parmi le phenyle, le naphtyle et 
le f luorenyle, arylalkyl (en C 1 k C 6 ), heterocycloalkyt en C3 k C7, heterocycloalkyl (en C3 k Cy)-alkyl (en C-, k 
C 6 ), heteroaryle choisi parmi les radicaux pirydyle, quinoleyle, isoquinoleyle, pyridazinyle, pyrimicGnyle, pyrazi- 
nyle, pyranyle, furyle, benzofuryle. thienyle, benzthienyle. indolinyle. imidazolyle, oxadiazolyle, thiadiazolyle et 
tetrazolyle, ou bien un heteroaryl-alkyl (en k C 6 ), Tun quelconque parmi ces groupes peut etre substitue, le 
cas echeant, par un ou plus d'un groupe choisi parmi les groupes methyle, ethyle, phenyle, chloro, aminome- 
thyle, aminoethyle, aminopropyle, aminobutyte, methylaminomethyle, dimethylaminomethyle, aminopropynyle, 
aminobutynyie, hydroxy, methoxy, phenoxy, nrtro. cyano, carboxy, acetyle, amino et acetylamino. 

2. Un compose tel que revendique dans la revendication 1 , dans lequel R a est I'hydrogene et R b represente du phe- 
nyle ou du benzyie, facultativement substitues par un groupe aminomethyle ou un groupe aminoethyle. 

3. Un compose de la formule IID ainsi que ses sels: 




( I I 0) 



dans laquelle R 1 . R 2 , R 5 , R 6 , R 7 et R 8 sont tels que def inis dans la revendication 1 ; R a et R 1 representent indepen- 
damment de I'hydrogene. un alkyle en Ci k C 6 ou un aryle choisi parmi le phenyle, le naphtyle et le f luorenyle; R 6 
represente un cycloalkyle en C3 k Oy t un aryle choisi parmi le phenyle, le naphtyle et le f luorenyle. ou bien un 
arylalkyle (en C A k C 6 ), Tun quelconque parmi ces groupes pouvant etre le cas echeant substitue par un ou plus 
d'un groupe choisi parmi les groupes methyle, ethyle. chloro, iodo, methoxy et nitro; et X represente de l oxygene 
ou du soufre. 
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4. Un compost tel que revendique dans la revendication 3. dans lequel R a et R' representent independamment de 
I'hydrogene, du methyle. de I'ethyle ou du phenyte; et R b represente du cyclohexyle, du phenyle, du naphtyte ou du 
benzyle. 

5 5. Un compose tel que revendique dans ta revendication 4, dans lequel R a et R' representent chacun de I'hydrogene; 
et X represente de loxygene. 

6. Un compose tel que revendique dans Tune quelconque des revendications precedentes. dans lequel R 8 represente 
de I'hydrogene et R 5 , R 6 et R 7 representent, independamment. de I'hydrogene, de I'halogene ou un alkyle en a 

io C 6 . 

7. Un compose tel que revendique dans la revendication 1 , choisi par mi les: 
4-ben20lylamino-2-carboxy-5,7-dichJoro-1 ,2,3,4-tetrahydroquinoleine; 
4-acetylamino-2-<»rtx>xy-5,7KJichloro-1,^^ 

is 2K»rtx)xy-57^ichloro^-cydohexylcarbonylamino-1, 2,3,4-tetrahydroquinoleine; 
4-benzylcartonylamino-2-rartx)xy-5,7^ 

2-carboxy-4-(4-chlorophenylcarbonylamino)-5. 7-dichloro- 1 ,2 ,3 , 4-tetrahydroquinoleine; 
2-carboxy-5 i 7-dichloro-4-(4-pyridylcarbonylamino)-1 ,2 ,3,4-tetrahydroquinoleine; 
2-carboxy-5,7^ichloro^-[2-(2-aminophenetr^^ 
20 2-carboxy-5,7-dichloro-4-n-propylcarbonylamino-1 ,2,3,4-tetrahydroquinoleine; 
2-carboxy-5,7-dichloro^-(4-methoxypher^^ 
2-carboxy-5,7-dichloro-4-(2-methoxybenzylca 
2-cailDOxy-5.7-dichloro-4-(2-methylberc^ 

2K»rboxy-5J<lichloro^-(aHTietrioxyben2ylcartx)nylamino)-1, 2,3,4-tetrahydroquinoleine; 
25 2-cartoxy-5,7-dich!oro^-(2-nrtrobenz^ 

4-(4'-biphenylcarbony1amino)-2-<^rtK>xy-5,7^ 

2^rtoxy-57^ichlofX>^-isopropylcartx)nylamino)-1 ,2, 3,4-tetrahydroquinoleine; 
2-cartx>xy-4-(2-<^lorophenyl<»ifaonyte^ 

2-carboxy-5,7-dichloro-4-(1 -naphtylcaitwnyt amino)- 1 .2,3,4-tetrahydroquinoleine; 
30 2K»rtx>xy-5,7Kiichloro^-(2-naphtylcarbonylamino)-1 ,2,3.4-tetrahydroquinoleine; 
2-carboxy-5,7-dichloro-4-(2-fur yicaroonylamino)- 1 ,2,3, 4-tetrahydroquinoleine; 
2K»rtx)xy-5,7KJichloro^-(2-methylph 

2-carboxy-5,7-dichloro^-(2-phenethyl<^rbonylamino)-1,2,3,4-tetrahydroqui 

2 -carboxy-5, 7-dichloro-4- (2 -phenyl ethenylcarbonylami no)- 1,2, 3, 4-tetrahydroquinoleine; 
35 2-carboxy-5,7<lichloro^-(2-thienylmethv^^ 

2-cartx>xy-4-(3-chlorophenylcarbonylamino)-5 1 7-dichloro- 1 ,2 ,3, 4-tetrahydroquinoleine; 

2-carboxy-5,7-dichloro-4-(3-phenylpropylcarbonylamino)- 1 ,2 ,3,4-tetrahydroquinoleine; 

2-carboxy-5,7-dichloro-4-(9-f luorenylcarbonylamino) - 1 ,2 , 3, 4-tetrahydroqui noleine; 

2-cartx)xy-4<yclohexylme1hylcart>onylamino)-5 l 7<lichloro-1, 2,3,4-tetrahydroquinoleine; 
40 2-cartx)xy-4-(2-chlorobenzylcartx>nylami^^ 

2-cartx)xy-4-(3-chlorobenzylcarbonylam 

2<»rboxy-4-(4-c^lorobenzylcarbonyIamino) -5,7-dichloro- 1 , 2,3 ,4-tetrahydroquinoleine; 
2-carboxy-5, 7-dichloro-4-(4-methylbenzylcarbonyl amino)- 1 .2 .3 ,4-tetrahydroquinoleine; 
2-carboxy-5, 7-dichloro-4-(4-methoxylbenzylcarbonylamino) - 1 ,2 ,3,4-tetrahydroquinoleine; 
45 2-cartx)xy-5,7-dichloro-4-(4-nitrobenzylcartx)nylarnino)-1 ,2,3,4-tetrahydroquinoleine; 
2-carboxy-4-(3-cyanophenytcarbonylamm^^ 

2-carboxy-5,7-dichloro-4-(2,3-dihydroindol-1 -carbonylamino)-1 ,2,3,4-tetrahydroquinoleine; 
2K»rboxy-4-[2-(cait>axyethyO<»rbonyl^ 
4-[3-(aminomethyl)phenylcarbonylamino]-^ 
so 4 : [3-(aminometriyl)phenylcartx)nyl^ 

4-[4-(aminometriyl)phenylcarbonylamino^ 

4-[4-(aminomethyl)phenylcarbonylamino]-5,7-dichloro-2-methoxycarbonyl-1,2 
4-[4-(2-aminoethyl)phenylcailDonylamino]-2 
4-[4-(2-aminomethy1)phenylcarbonyta^ 
ss 2-<»rboxy-5,7-dichloro^-(3-methylbenz^ 

2^rtx>xy-5.7-dicWoro^-(3-nitrobenzylcartX)nylarni no)- 1 ,2,3,4-tetrahydroquinoleine; 
2-cartoxy-5,7-dich!oro-4-(3-methoxybenzy^ 

2 -carboxy-5, 7-dichloro-4-(1 - nap htyl methyl carbonylarrtino)-1 ,2,3,4-tetrahydroquinoleine; 
2-carboxy-5,7-dicWoro^-(2-naprrtylmethylcarbonylamino) 
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2^rboxy-5,7^ichloro-4-(3-thienylmethyto 

2K»rtx>xy-5.7-dichloio-4-(2,eWichlorober^ 

4^3-aminopropyOcarbonylaiTtino-2«carto^ 

4^4-aiTdnobutyl)caitx)nyta^ 

4-(3-arrunobutyl)carbony1amino-2<arto 

2<art»xy-5.7Klichloro^-(4^p^ldy!methylcartx)ny1amino) -1 ,2,3,4-tetrahydroquinoleine; 

4-[4-(aminom6thyi)benzylcarbonytami no]-2-carboxy-5,7-dichloro-1 , 2,3,4-tetrahydroquinoleine; 

4-{4-(aminom6thy1)berizylcarbonytara 

4-[4-{2-amino6thyObenzytcarbonylamir^ 

4-{4-(amino6thyObenzylcarbonylamino]-5,7-di(^to^ 

2-carboxy-5,7-dichloro-4-[4-(N-metriyta^ 

5,7-dichloro-2-methoxycarbonyM-[4-(N-me^ 

5,7-dichloro-4-[4-(N,N-dim6thytaminomett^ 

leine; 

2-cartaxy-5 t 7-dichloro-4-[4-(N,N-dim&h^ 

4^4-(3-aminoprop-2-ynyl)benzylcarbonylarrwno]-2-ra^ 

4-{4-(3-aminoprop-2-ynyl)benzylcarbonylami^ 

4^4^3-aminopropyl)benzy1cartx)nylamino]-^ 1 ,2,3,4-tetrahydroquinoleine; 

4-[4-(3-aminopropyl)benzylcarbonylamino]-5,7-d^ 

4-[4-(4-aminobut-2-ynyl)beiTzylcarbonytamino]-2-^^ 

4-[4-(4-aminobut-2-ynyl)berizylcarbonytam 

4^4-(4-aminobuty1)benzylcartXDny1am^ 

4-{4-(4-aminobutyl)benzylcartx>nylamino]-5,7^ 

4-[3-(aminomethyObenz^carbonylamirc>]-^ 

4-[3-(aminomethyl)benzylc»rbonylam^ 

4-{2-(aminom6thy1)benzylcarbonytamiiToh^ 

442^aminomethyObenzylcarix)nylam 

4-[2-(4-(aminom6thyl)phenyl) 6thylcarbony1amino]-2-carbQxy-5jKlichloro-1,2,3,4-t6trahydroquinoleine; 
4-[2-(4-(aminomethyl)phenyl) ethylcarboriylamino]-5 l 7-dich!oro-2-meth 
4-(4-(aminoberTzy!cartx>ny1amino]-2-car^ 

2K»rboxy^-(2K»rboxyphenyl<»rbonylamino)-5,7-dichloro-1, 2,3,4-t6trahydroquinoleine; 

2-cartx>xy^-(4-chIoro-3-nitrobenzylcart»^ 

2-carboxy-5,7<lichloro-4-(4-hydroxy-3-nitr^ 

2<artx>xy-57<lichloro^-(diphenylm6thy1carbonylamino)- 1 ,2,3,4-tetrahydroquinoleine; 
2-carboxy-5,7-dichloro-4-(1 -phenyl 6thy1)carbonylamino)-1 ,2,3,4-tetrahydroquinoleine; 
4-(4-ac6tylbenzylcartx>nylamino)-2-carboxy^ 

2-carboxy-5,7<lichloro-4-(1 -phenoxym6thyicarbony!amino)-1 ,2,3,4-tetrahydroquinoleine; 

2-caitoxy-5,7-dichloro-4-(4-6thylbenzylcartx>nylamino)-1,2,3,4-tetran^ 

2-carboxy-5,7-dichloio-4-(4-hydroxybenzylcato 

4-(4-actomidobenzylcarbon^amino)-2K»rboxy-5,7KJicW 

4-benzylcartronylamino)-2-(t-butylcarbonyloxy)m6thoxycarbony1-5,7 

4-benzylraibonylamino)-5,7-dichloro-2-(m&^ 

leine; 

4-benzylcarbonylamino)-5,7-dichloro-2-[2-N,N-di^ methoxycarbonyl- 1,2,3, 4-tetra- 

hydroquinoleine; 

44)enzylcartx)nylamino)-5,7-dichloro-2-[2-N,N^ 

4-benzyIcan^nylamino-5,7-dichloro-2-[3-N,N^^ 1, 2,3,4-tetrahydroquinoleine; 

4-benzytcaibon^amino-5.7-dichloro-2-[2-(N^^ 

4^4-(aminomethyl)benzylcarbony1amino]-5^ 

droquinoleine; 

4-{4-{am!nom6thy0benzy1carbonylam]no]-5 ,7-dichloro-2-(hexyioxycarbonyl-1 ,2,3,4-tetrahydroquinoleine; et les 
sels de ceux-ci, la relative orientation des substrtuarrts en position 2- et 4- du systdme cyclique de la tgtrahydroqui- 
noleine 6tant trans . 

Un compose tel que revendique dans la revendication 3, choisi parmi les: 
2-carboxy-5,7-dichloro-4-phenylaminocartx)nylamino)-1 > 2 l 3 I 4-t6trah 
4-benzylcarbonylamino-2-carboxy-5, 7-dichloro- 1 ,2,3, 4-tGtrahydroquinoleine; 
2-carboxy-5,7-dichloro-4-(2-nitropheiiylamin^ 
2-carboxy-5,7-dichloro-4-(2-m6thoxyphenylam 
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2^rboxy-5J<!ichloro^«(2«methylphen^^ 
2K»rtoxy^-(2K^loroph6nytaminoc»to 

2-cartx)xy-4-(4-chloroph6nylami nocarbony1amino)-5,7-dichloro- 1 ,2,3,4-tetrahydroquinoleine; 

2^rboxy-57KJichloro^-(4-methylphe^ 

2^i1toxy-57<Jichloro^-(4-methoxypher^ 

2^rtx)xy-5,7<lichloro^-(4-nrtrophenylam^ 

2<art»xy-5J<iichloro^-(4-iodophenylami^ 

2K»rtoxy-5jKjichloi^-[ph6nylaminocartonyO(N-m6th^ 

2<arboxy-5J<lichloi^-[(NHTiethyl-N-ph^^ 

2K»rboxy-5,7KJichloro-(4^henylaminothioc^ 

2K^utx)xy-5,7KJichloro^-(3-methoxyph^ 

2 ^ri»xy-5,7<lichloro^-(3-m6thylph6nylaminocartoofTylami no) - 1 ,2,3,4-tetrahydroquinoleine; 

2<arboxy-4-(3-chlorophenyiamiocartx)nylai^ 

2K»rtx)xy-5,7KJichloro^-(3-nitropheriy^ 

2-carboxy-5.7-dichloro-4-(1 -naphtyph6nytaminocartx)nylamino)-1 ,2,3,4-tetrahydroquinoleine: 

2-caitx>xy-4-cydohexylaminocarbonyl^ 

2-cartXDxy-5,7<lichloro^-[(NHmethyl-N^^ 

2-cartxxy-5,7-dichloro^-(N,N^iphenv^^^ 

2-<»it>oxy-5,7-dichloro^-(4-ethylphen^ 

2-caitx)xy-5,7-dichloro^-(N-ethyl-N-ph 

5.7-dichloro-2-[2-(N-N-dimethylamino)ethylam^^ 

droquinoleine; et les sels de ceux-ci, la relative orientation des substituants en position 2- et 4- du systeme cyclique 
de la tetrahydroquinoleine etant trans . 

9. La frans -2<artx>xY-5.7^ichloro^-phenylam^ ou un de ses sels 
pharmaceutiquement acceptables. 

1 0. Une composition pharmaceutique comportant un compose tel que revendique dans Tune quelconque des revendi- 
cations precedentes en association avec un support pharmaceutiquement acceptable. 

11. ^utilisation d'un compose tel que revendique dans I'une quelconque des revindications 1 a 9, pour la fabrication 
d un medicament pour le traitement et/ou la prevention de desordres neurodegeneratifs. 

1 2. Un precede pour la preparation d'un compose tel que revendique dans Tune quelconque des revindications 1 a 9, 
ce procede comportant: 

(A) la reduction d'un derive de la quinoleine de formuJe IV: 



R 5 R 4 




(IV) 

dans laquelle R 1 , R 2 .R 5 , R 6 , R 7 et R 8 sont tels que definis dans la revendication 1 et R 4 represente -NR a COR b 
ou -NR'CXNR a R b tels que definis dans les revendications 1 et 3. respectivement; ou 
(B) la reaction d'un compose de formule A-COR b avec un compose de formule V: 
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R 5 NHR° 



5 




(V) 



10 

dans taquelle I'orientation relative des substituant R 1 et -NHR a est trans ; R 1 , R 2 ,R 5 , R 6 , R 7 et R 8 , R a et R b sorrt 
def tnis comme dans la revendication 1 , et A represente un groupe partant; ou 

(C) la reaction d'un compose de formule X, ou d'un de ses derives proteges, avec un compose de formule XI, 
ou un de ses derives proteges: 

15 



20 



25 




(x) 



30 dans lesqueJs R 1 , R 2 et R 5 k R 8 , sont tels que def inis dans la revendication 1 . et R 4 est tel que def ini ci<Jessus, 

suivi, si necessaire, par une elimination des groupes protecteurs. 
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